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REVISION RECORD 


REVISION © DESCRIPTION 
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Printed in the United States or use Comment Sheet in the back i 
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MANUAL TO EQUIPMENT LEVEL CORRELATION 


FE pI TL I a IT YL Fa RD 
This manual reflects the equipment configurations listed below. 


EXPLANATION: Locate the equipment type and series code number, 
as shown on the equipment FCO log, in the list below. Immedi- 
ately to the right of the series code number is an FCO number. 
If that number and all of the numbers underneath it match all 
of the numbers on the equipment FCO log, then this manual ac- 
curately reflects the equipment. 


This correlation sheet also Bs ed to the following related 
Manuals: 


Publication No. 83323160 Rev. K 


Publication No. _ 


Rev. 
EQUIPMENT | SERIES WITH COMMENTS 
TYPE CODE FCOs 


BZ5AX/BZ9AX None 
None 
None 


50476. Incorporates new front 
panel. 
| 50534 Read Recovery. 
| 50535 Write Fault Volt Marg. 
50505 Incorporates micropro- 
cessor servo. 
50603 Incorporates twisted 
pair wires. 
50591 Random seek errors. 


50632 Eliminates data errors 
on FNRN. 


50659 Corrects Servo Seek er- 
ror. 


None 
None 
None 
None 


50967A 50967A applies to 
BZ5A1V/W, BZ5AG/H only 
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MANUAL TO EQUIPMENT LEVEL CORRELATION (Contd) 


EQUIPMENT SERIES WITH COMMENTS 
TYPE CODE FCOs 


BZ5AX/BZ9AX FCO 62072 applies 
BZ9A1J/K only 


FCO 62112 applies to 80 
MB units only 
FCO 62070 applies to 
BZ5A1V/W, BZ5A5G/H only. 
FCO 62212 applies to 80 
MB units only. 

FCO 62213 applies to 
160 MB units only. 


FCO 62142 applies’ to 
160 MB units only. 

FCO 02015 applies to 
BZ5A1E/F/V/W/Z,BZ5A5G/H, 
BZ9A1C/W only. 


FCO 02099 applies to 
BZ9A1J/K only. 


FCO 02028 applies to 
BZ9A1J/K Series Codes 
23/24 only. 

FCO 02042 applies to 
BZ5Al1B only. 
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PREFACE 


This manual contains maintenance information for the CONTROL 
DATA® BZ5AX/BZ9AX (refer to the Configuration Chart in the 
front matter of this manual for a complete listing of equipment 
numbers) Mini Module Drives (MMD). It is prepared for customer 
engineers and other technical personnel directly involved with 
Maintaining the MMD. 


The information in this manual is presented as follows: 


Section 1 - Installation and Checkout. Contains site require- 
ments, unpackaging and inspection, installation, 

and checkout. 

Section 2 - Maintenance. Contains general maintenance informa- 
tion, tests and adjustments, trouble analysis, re- 
pair and replacement. 

3 - Diagrams. Contains logic diagrams. 

Section 4 - Wire Lists. Contains wire lists. 

Section 5 - Parts Data. Contains illustrated parts breakdown 
and spare parts list. 


The following manuals apply to the MMD and are available from 
Control Data Corporation, Literature Distribution Services, 308 
North Dale Street, St. Paul, MN 55103: 


Publication No. Title 

83323150 BZ5AX/BZ9AX Hardware Maintenance Manual 

83323160 BZ5AX/BZ9AX Hardware Reference Manual 

83323970 Special Supplement (applies to 

| BZ5A1J/K/R/S, BZ5A2C/D/G/H units only). 

83323850 Special Supplement (applies to 
BZ5A2E/F, BZ5A6C/D, BZ9A2C/D, 
BZ9A6C/D/E/F units only). 

83324470 Special Supplement (applies to 
BZ5A9L/M,BZ9A7A/B units only) 

83324530 Special Supplement (applies to 
BZ5A9N/P units only) 

83322440 CDC Microcircuits, Volume 1 (provides 
functional descriptions for integrated 
circuits) 

83324440 CDC Microcircuits, Volume 2 (provides 

; functional descriptions for integrated 
. circuits) 
83323790 A Guide for the Disk Drive Operator 
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To ensure the integrity of safety features 
built into these drives, installation and 
maintenance must be performed only by quali- 
fied . service personnel using designated 
CDC/MPI parts. Also, in case of fire or other 
emergency, isolate the drives from main power 
by disconnecting the drive power plugs from 
their site power receptacles. In situations 
where pulling the plugs is not possible or 
practical (Such as in a rack mount installa- 
tion), use the system main power disconnect to 
isolate the drives from main power. 


Um das einwandfreie Funktionieren der einge- 
bauten Schutzvorrichtungen zu gewaehrleisten, 
darf die Installation und Wartung nur_ von 
qualifiziertem Service-Personal unter Verwen- 
dung von Original CDC/MPI Teilen durchgefuehrt 
werden. Beim Ausbrechen von Feuer oder in an- 
deren Notfaellen ist die Verbindung zum Haupt- 
stromnetz dadurch zu unterbrechen, dass die 
Stecker der Antriebe aus den Steckdosen gezo- 
gen werden. Sollte dies nicht moeglich oder 
unpraktisch sein (z. B. dann, wenn die Stat- 
ionen uebereinander installiert sind), ist der 
Hauptstromunterbrecher des Systems zu _ bed- 
ienen, um die Antriebe vom Hauptstromnets su 
trennen. 
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Configuration Chart 
Abbreviations 


1. INSTALLATION AND CHECKOUT 
Introduction 
Site Requirements 
General 
Environmental Requirements 
Space Requirements 
Power Requirements 
Grounding Requirements 
General 
Safety Grounding 
System Grounding 
Interface Requirements 
Final Unpackaging and Inspection 
General 
Unpack aging 
Inspection 
Installation Procedures 
General 
Mounting in Rack 
System Grounding 
General 


Floor Grid Grounding Procedure 


Star Grounding Procedure 
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2D. REPAIR AND REPLACEMENT 


Introduction - 2-63 

Entire Drive Removal and Replacement 2-64 
Removal 2-64 
Replacement 2-65 
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Replacement 2-66 
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Removal 2-67 
Replacement | 2-69 

Rear Cover Removal and Replacement 2-69 
Removal 2-69 
Replacement 2-69 

Front Panel Assembly Removal and Replacement 2-70 
Removal 2-70 
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Fan Removal and Replacement 
Removal 
Replacement 

Primary Filter Removal and Replacement 
Removal 
Replacement 

Drive Belt Removal and Replacement 
Removal 
Replacement 


Motor Antistatic Spring Removal and Replacement 


Removal 
Replacement 


Spindle Ground Spring Removal and Replacement 


Removal 
Replacement 
Logic Chassis Removal and Replacement 
Removal 
Replacement 


Logic Chassis Hinge Removal and Replacement 


Removal 
Replacement 
Mini Module Removal and Replacement 
Removal 
Replacement 
Drive Motor Assembly Removal and Replacement 
Removal and Replacement (S/C 20 & BLW) 
Removal (S/C 20 & BLW) 
Replacement (S/C 20 & BLW) 
Removal and Replacement (S/C 21 & ABV) 
Removal (S/C 21 & ABV) 
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Drive Motor Brake Removal and Replacement 
Removal 
Replacement 

Speed Transducer Removal and Replacement 
Removal 
Replacement 

Power Supply Removal and Replacement 
Removal 
Replacement 

Power Supply Repair 


3. DIAGRAMS 
Introduction 
Diagram Conventions 
Symbology _ 
Qualifying Symbol 
Element Identifier 
Coordinate Designator 
Abbreviations 
Logic Levels 
Signal Names 
Logic Arrangement 
Intersheet References 
Diagram Cover Sheets 
Diagrams 


4. WIRE LISTS 
Introduction 
Reading of Wire List 
Origin/Destination 
Z Level 
Notes 


XX 


2-92 
2-92 
2-94 
2-94 
2-94 
2-96 
2-96 
2-96 
2-97 
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3-01 
3-01 
3-01 
3-01 
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3-02 
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3-05 
3-05 
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3-13 


4-01 
4-01 
4-02 
4-02 
4-02 
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5. PARTS DATA 
Introduction 


SA. ILLUSTRATED PARTS BREAKDOWN 


General 


5B. SPARE PARTS LIST 


General 
FIGURES 
1-1 'MMD Space Requirements 
1-2 © Line Current Versus Start-Up Time 
1-3 Typical Floor Grid 
1-4 System Cabling 
1-5 A Cable 
1-6 B Cable 
1-7 MMD Installation 
1-8 Slide Mounting Sequence 
1-9 Cover Removal 
1-10 Drive Motor Lock Screw 


1-11 Actuator Shipping Lock 
1-12 Spindle Lock and Ground Spring 


1-13 System Grounding Schemes (Not Isolated) 
1-14 Drive Grounding Terminals . 

1-15 System Grounding Schemes (Isolated) 
1-16 Power Selector Plug 
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1-17 
1-18 
1-19 
1-20 
1-21 
. 1-22 
2-1 
2-2 
2-3 
2-4 
25 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 
2-13 
2-14 
2-15 
2-16 
2-17 


2-18 


2-19 
2-20 
2-21 
2-22 
2-23 
2-24 
2-25 
2-26 
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I/O Cable Attachment 

AC Power Cables 

Terminator Assembly 

Setting Logic Card Switches 
Miniature Switches 

Single Channel Adapter Plug 
Assembly Location 

Types of Test Points 

Logic Chassis 

Power Supply 

Position Signal Gain 


Servo Adjustment Potentiometer Locations 


Overshoot 

Deleted 

Position Signal 

AC Power 

Plus Position Gain 

Minus Position Gain 
Demodulator Gating 

Cylinder Pulses 

Plus and Minus Level Detector Signal 
Plus and Minus Detector Signal 
Plus Track Crossing Waveform 
Current Sense Waveform 

Return to Zero Seek Timing 
Speed Sensor Output 

Scope Setup for Write Check 
Write Data Timing 
Compensated MFM Data Waveform 
Scope Setup for Read Check 
Read Data Timing 


Power and Logic Cabling Between Assemblies 


1-29 
1-30 
1-31 
1-33 
1-36 
1-44 
2-9 

2-10 
2-12 
2-15 
2-17 
2-17 
2-18 


2-20 
2-23 
2-25 
2-25 
2-27 
2-29 
2-30 
2>31 
2-32 
2-33 
2-34 


2-35 © 


2-36 
2-36 
2-37 
2-38 
2-39 
2-41 
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2-27 Bottom Cover 

2-28 Front Panel Assembly Removal 

2-29 Fan Removal and Replacement 

2-30 Drive Belt Removal and Replacement 

2-31 Motor Antistatic Spring Removal and Replacement 

2-32 Spindle Lock and Ground Spring 

2-33 Mini Module Removal and Replacement 

2-34 Drive Motor Assembly (S/C 20 & BLW) 

2-35 Removing Constant Force Spring (S/C 20 & BLW) 

2-36 Drive Motor Assembly (S/C 21 & ABV) 

2-37 Removing Constant Force Spring (S/C 21 & ABV) 

2-38 Brake Removal and Replacement 

2-39 Speed Transducer Removal and Replacement 

2-40 Power Supply Fuse Locations 

3-1 Component Location Designations 

3-2 Card Assembly Coordinates 

3-3 Intersheet Referencing 

3-4 Logic Chassis Backpanel 

4-1 Example of Logic Wirewrap List 

5-1 Top Level Assembly 

5-2 Drive Final Assembly 

5-3 Front Panel Assembly (Except BZ5Al1E/G/T/U, 
BZ9A1C/E/F/N) 

5-4 Front Panel Assembly (BZ5Al1E, BZ9AI1C) 

5-5 Front Panel Assembly (BZ5A1G/T/U,BZ9A1E/F/N) 

5-6 Base Frame Assembly (Series Code 20 and Below) 

2 aa Base Frame Assembly (Series Code 21 and Above) 

5-8 Logic Chassis Assembly 

5-9 Motor and Brake Assembly 

5-10 Power Supply Assembly 
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2-71 
2-73 
2-76 
2-78 
2-79 
2-83 
2-86 
2-88 
2-90 
2-91 
2-93 
2-95 
299 
3-02 
3-03 
3-06 
3241: 
4-01 
5-6 

5-10 


5-12 
5-16 
5-18 
5-20 
5-24 
5-28 
5-32 
5-36 
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No. 
(BZ) 


igcoee 


5A1A 
5A1B 
5ALC 
5A1D 
5ALE 
5ALF 
5A1G 
5A1LH 
5A1J* 
5ALK* 
5A1LL 
5A1R* 
5A1s* 
5A1LT 
5A1U 
5AlLV 
5A1W 
5A1Z 
5A2A 
5A2B 
5A2C* 
5A2D* 
5A2E* 
5A2F* 
5A2G* 
5A2H* 
5A2T 
5A3A 
5A3B 
5A4A 
5A4B 


* 


73036702/120/60/480 


73036703 
73036726 
73036727 
73036747 
73036728 
73036761 
73036729 
73036730 
73036731 
82397707 
73036748 
73036749 
73036762 
73036763 
73036764 
73036765 
73036777 
73036708 
73036709 
73036732 
73036733 
73036736 
73036737 
73036750 
73036751 
73036787 
73036704 
73036705 


73036710|120/60/480 
73036711| 220/50/420 


83323150 V 


Part Power 
Number 


Volts/Hz/w 


CONFIGURATION CHART 


ae 

No | 73036412 
220/50/420 No | 73036412 
120/60/480 No | 73036419 
220/50/420 No | 73036419 
120/60/480 No | 73036412 
240/50/420 No | 73036417 
120/60/480 No | 73036412 
120/60/480 No | 73036412 
120/60/480 No | 73036424 
220/50/420 No | 73036424 
240/60/460 Mo | 73036404 
120/60/480 No |73036424 
220/50/420 No | 73036424 
120/60/480 No | 73036412 
220/50/420 No | 73036412 
120/60/480 Yes | 73036433 
220/50/420 Yes | 73036433 
220/50/420 No | 73036415 
120/60/480 No | 73036412 
220/50/420 No | 73036412 
120/60/480 No | 73036424 
220/50/420 No {73036424 
120/60/480 No 47365822 
220/50/420 No |47365522 
120/60/480 No | 73036424 
220/50/420 No | 73036424 
120/60/480 No | 73036412 
120/60/480 No HF 303e412 
220/50/420 73036412 


73036412 
73036412 


| 
bee 


Crg[ Part No. for” “| 
Painted Parts 


tt 


Ofs c 
Color [Control 


_Panel | Panel _ 


82395902 
82395902 
82395920 
82395920 
73043800 


73062401 | 
82395902 
82395923 
82395923 
82395902 
82395923 
82395923 
73062401 
73062401 
82395933 
82395033 
82395916 
82395902 
82395902 
82395923 
eeaacea: 
82395001 | 
82395001 
82395923 
82395923 
82395902 
ee eeaea 
82395902 | 
82395902 
82395902 
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| "No. 
| (22) 


5A5A 
5A5B 
|5A5D 
5A5F 
5A5G 
5A5H 
5A5J 
| 5A5K 
| 5A5L 
5A6A 
5A6B 
5A6C* 
5A6D* 
| 5A9B 
/5A9C 
5A9D 
5A9E 
5A9F 
5A9G 
5A9H 
5A9I 
5A9K 
5AOL* 
5A9M* 
| 5A9N* 
5A9P* 
5A9R 
9AIA 
9A1B 
9A1C 
9A1LE 
9ALF 
9A1G 
9A1H 
9ALT 
9A1K 
pee 
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Equip 


Part 
Number 


CONFIGURATION CHART (Contd) 


Power 


Volts/Hz/w 


73036706 |120/60/480 
73036707 | 220/50/420 


73036794 
73036795 
73036775 
73036776 
73036788 
73036796 
73036797 
73036712 
73036713 
73036734 
73036735 
73036778 
73036781 
73036782 
73036779 
73036780 
73036783 
73036784 
73036785 
73036786 
73036789 
73036790 
73036798 
73036799 
82399702 
73036802 
73036803 
73036845 
73036853 
73036854 
73036855 
73036856 
73036867 
73036868 
73036869 


120/60/480 
120/60/480 
120/60/480 
220/50/420 
120/60/480 
120/60/480 
120/60/480 
120/60/480 
220/50/420 
120/60/480 
220/50/420 
220/50/420 
120/60/480 
220/50/420 
120/60/480 
220/50/480 
120/60/480 
220/50/420 
120/60/480 
220/50/420 
120/60/480 
220/50/420 
120/60/480 
220/50/420 
120/60/480 
120/60/480 
220/50/420 
120/60/480 
120/60/480 
220/50/420 
120/60/480 
220/50/420 
120/60/480 
220/50/420 
120/60/480 


Dual Long |Crg 
Ch Last|Ofs 
Sctr 


96 


73036412 
73036412 
73036404 
73036407 
73036433 
73036433 
73036404 
73036404 
73036407 
73036412 
73036412 
47365522 
47365522 
73036436 
73036411 
73036411 
73036412 
73036412 
73036439 
73036439 
73036412 
73036412 
Not used 
Not used 
73036412 
73036412 
73036404 
73036412 
73036412 
73036412 
73036412 
73036412 
73036446 
73036446 
73036437 
73036437 
73036437 


82395902 
82395902 
82395933 
82395907 
82395933 
82395933 
82395933 
82395933 
82395907 
82395902 
82395902 
82395001 
82395001 
82395935 
82395944 
82395944 
82395902 
82395902 
82395919 
82395919 
82395902 
82395902 
73083700 
73083700 
82395902 
82395902 
82395902 
82395902 
82395902 
82395902 
82395902 
82395902 
82395945 
82395945 
82395949 
82395949 
82395949 
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Equip 
No. | 


(BZ) 


9A1M 
9ALN 
9A1P 
9ALR 
9ALS 
9ALT 
9ALU 
9ALV 
SALW 
9ALY 
9A1Z 
9A2A 
9A2B 
9A2C* 
9A2D* 
9A3A 
9A3B 
9A4A 
9A4B 
9A5A 
9A5B 
9A5C 
9A5D 
9A5E 
SA5F 
9A5G 
9A5H 
9A6A 
9A6B 
9A6C* 
9A6D* 
9A6E* 
9A6F* 
9AT7A* 
9A7B* 
9A7C 
9A7D 
9ATE 
9ATFE 
9AT7G 
9A7L 
9A7M 


| 
| 


Part 
Number 


73036870 
73036873 
73036874 
73036875 
73036876 
73036877 
73036878 
73036879 
73036886 
73036893 
73036887 
73036808 
73036809 
73036882 
73036883 
73036804 
73036805 
73036810 
73036811 
73036806 
73036807 
73036865 
73036866 
73036871 
73036872 
73036880 
73036881 
73036812 
73036813 
73036884 
73036885 
82399808 
82399809 
73036888 
73036889 
73036894 
73036895 
73036896 
73036897 
73036898 
82399806 
82399807 
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eS SY er POSEN a re 


CONFIGURATION CHART (Contd) 


__Power 
Voilts/Hz/w|Ca Ch |Hds|/Last|Ofs 
(MB) Sctr 

220/50/420|160 No | 48 Yes|No 
120/60/480/]160 No |No No |No 
120/60/480| 160 No |No No |No 
220/50/420|160 No |No No {No 
120/60/480/160 No |No No |No 
220/50/420/160 No |No No |No 
120/60/480/160 No |No | No |No 
220/50/420/160 No |No No |No 
240/50/420{160 No |No No |No 
2407/50/42) 160 No ke No |No 
220/50/420!/160 No |No No |No 
120/60/480;160 Yes|No No |No 
220/50/420)] 160 Yes |No No |No 
120/60/480;160 Yes |No No |No 
220/50/420/160 Yes |No No |No 
120/60/480/160 No | 48 | No ke 
220/50/420| 160 No | 48 No |No 
120/60/480/160 Yes|48 No |No 
220/50/420]160 Yes | 48 No |No 
120/60/480/160 No |96 No |No 
220/50/420/160 No | 96 No |No 
120/60/4801160 | No |96 No |No 
220/50/420/| 160 No | 96 No |No 
120/60/480/160 No |96 Yes |No 
220/50/420| 160 No | 96 Yes {No | 
120/60/480/160 No |96 No |No 
220/50/420)| 160 No | 96 No |No 
120/60/480; 160 Yes |96 No |No 
220/50/420|160 Yes|96 | No |No 
120/60/480;160 Yes | 96 No |No 
220/50/420/160 | Yes|96 | No Re | 
120/60/480/160 Yes |96 No |No 
220/50/420/160 Yes | 96 No |No 
120/60/480|160 No |No No |No 
220/50/420 No |No No |No 
120/60/480 No 
220/50/420 | No 
120/60/480 No 
220/50/420 No 
240/50/420 No 
240/60/ 460 No 
220/50/420 No 


Special Supplement manual used in conjunction with this manual. 
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Painted Parts 


~ Color [Control 


Panel | Panel | 
73036437 | 82395949 
73036412 | 82395902 
73036411] 82395944 
73036411 | 82395944 
73036443 | 82395942 
73036443 | 82395942 
reosedae| 82395045 
73036446 | 82395945 

82395918 
73036412 | 82395902 
73036412 | 82395902 
47365522 | 82395902 
47365522 | 82395902 
73036422 | 82395001 
73036422) 82395001 
73036412 | 82395902 
73036412 | 82395902 
73036412 | 82395902 
13036412| 82395902 
73036412 | 82395902 
73036412) 82395902 
73036446 | 82395945 
73036446 | 82395945 
73036437 | 82395949 
73036437 | 82395949 
73036441 | 82395940 
73036441} 82395940 
73036412 | 82395902 
73036412 | 82395902 
47365522 | 82395001 
47365522] 82395001 
73036422 | 82395910 
73036422 | 82395910 
Not used} 73083700 
Not used | 73083700 
73036439 | 82395919 
73036439 | 82398919 
73036402 | 82395904 
73036402 | 82395904 
73036412) 82395902 
73036404 | 82395902 
73036436 engin 
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ABBREVIATIONS 


Ampere 


A 

ABR Absolute Reserve 

ABV Above 

ac Alternating Current 

ADD Address 

ADDR Address 

ADJ Adjustment 

ADRS Address 

AGC AutGnacievGain contest 

AM Address Mark 

AMP Amplifier, Ampere 

AMPL Amplifier 

ANAL Analog 

APA Track Average 
Base-To-Peak Amplitude 

APPA Track Average 
Peak-To-Peak Amplitude 

ASSY Assembly : 

BH Behind Home 

BIB Bus In Bit 

BIN Binary 

BLK Black 
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Blue 

Be Low 

Bus Out Bit 

Brown 

Button 

Celsius 

Capacitor, Capacity 


Cylinder Address 
Register 


Circuit Breaker 


Control Data 
Corporation 


Channel 


Channel 
Clock 
Clear 
Centimeter 


Complementary Metal 
Oxide Semiconductor 


Centrifugal 
Counter 
Common 


Component, Compare 
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ABBREVIATIONS (Contd) 


CONFIG Configuration 


CONTD 


CRC 


CRG 
CS 
CT 
CTR 
CYL 


D/A 


dc 
DCDR 
DEMOD 
DIFF 
DIG 
DIS 
DLT 
DRVR 


ECL 


ECO 


EMER 


EMG 


XXX 


Continued 


Cyclic Redundancy 
Check 


Carriage 
Chip. Select 
Center Tap 
Counter 
Cylinder 


Digital to Analog 
Converter 


' Direct Current 


Decoder 

Demodulator 
Difference 

Digital 

Disable 

Decision Logic Table 
Driver 


Emitter Coupled 
Logic, Enabled Clock 


Engineering Change 
Order 


Emergency 


Emergency 


EN 


FCO 


HDA 


Enable 

End of -Track 
Equipment 
External 
Fahrenheit, Fuse 
Field Change Order 
Flip Flop 

Fixed Head 

Figure 

Fault 


Frequency 


Foot 


Field Test Unit 
Forward 

Fixed 

Guard Band 
Generator 

Gr ound 

Group 

Green 


Grey 


Head 


Head Disk Assembly 
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HEX Hexagon 

Hg Mercury 

Hz Hertz 

IC Integrated Circuit 

ID Identification 

IDENT Identification 

IDX Index 

in Inch 

INT Internal 

INTEG Integrator 

I/O Input/Output 

IPB Illustrated Parts 
Breakdown 

IRQ Interrupt Request 

kg Kilogram 

kHz Kilohertz 

kPa Kilopascal 

kW Kilowatt 

kg Kilohm 

lb Pound 

lbE£ Pound-Force 

LD Level Detect 

LED Light Emitting Diode 

LOC Local, Location 
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ABBREVIATIONS (Contd) 


LSD 


LSI 


LZ 


MAX 


MOV 


MPI 


Least Significant 
Digit 


Large Scale 
Integration 


Landing Zone 
Meter 
Machine 
Magnitude 
Maintenance 
Maximum 
Megabyte 
Master Clear 
Metal 


Modified Frequency 
Modulation 


Moveable Head 
Megahertz 
Minimum 

Mark 

Millimeter 

Mini Module Drive 
Module 


Movable 


Magnetic Peripherals, 


Inc. 
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MPU 


ms 


Osc 
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ABBREVIATIONS (Contd) 


Microprocessor Unit 
Millisecond 

Most Significant Digit 
Motor 

Multiple 

Multiplexer 

Newton 


No Connection, 
Normally Closed 


Negative 

Not Field Replaceable 
Non Maskable Interrupt 
Number, Normally Open 
Nominal 

Normal 

Normal 

Non Return To Zero 
Nanosecond 

Nanosecond 

Offset 

Outer Guard Band 
Orange 

One Shot 


Oscillator 


PC 


Printed Cir 


cuit 


Phillips Head 


Peripheral 
Adapter 


Phase Lock Oscillator 


Part Number 
Pan Head 
Positive 


Position 


Interface 


Peak-To-Peak 


Preamplifie 


Programmabl 
Module 


r 


e Timing 


Peak Variation 


Power 


Random Access Memory 


Receiver 
Read 

Ready 
Recalibrate 
Rectified 
Reference 
Regulator, 


Remote 


8 


Regulated 
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ABBREVIATIONS (Contd) 


RES Reserved, Resolution 

RET Retract 

REV Reverse, Revision 

RFI Radio Frequency 
Interference 

RGTR Register 

RH Relative Humidity 

r/min Revolutions Per Minute 

ROM Read Only Memory 

RPM Revolutions Per Minute 

RPS Rotational Position 
Sensing 

RTM Reserve Timeout 

RTZ Return to Zero 

R/W Read/Write 

Ss Second, Single 

S/C Series Code 

SCH Socket Head 

SCTR Sector 

SEC Second 

SEL Select 

SEQ Sequence 

SH Sheet 

SHLDR Shoulder 
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SLFTPG Self Tapping 


SW 


TERM 


WHT 


W/O 


Switch 

Terminator 

Thread Forming 

Top Level Assembly 
Test Point 
Transition 

Track 


Transistor-Transistor 
Logic 


Volts, Voltage 


Volts Alternating 
Current 


Voltage Controlled | 
Oscillator 


Velocity 

Velocity Follow Latch 
Violet 

Valid Memory Address 
Voltohmmeter 

Watts, Write 

With 

White 


Without 


W PROT Write Protect 
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ABBREVIATIONS (Contd) 
W+R Write or Read 
WR Write and Read 
WRT Write 
W/w Wirewrap 
XDUCER Transducer 
XMTR Transmitter 
XTAL Crystal | —, 
YEL Yellow 
¥ Micro 
pF Microfarad 
pH Microhenry 
pP Microprocessor a, 
us Microsecond 


“+XXXX Hexadecimal Number 


SXXXX Hexadecimal Address 
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INSTALLATION AND CHECKOUT 
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INSTALLATION AND CHECKOUT 1 


INTRODUCTION 


The information contained in this section describes installa- 
tion and initial checkout of the MMD. 


SITE REQUIREMENTS 
GENERAL 


The site requirements considered are environment, space, power, 
grounding, and interface. 


ENVIRONMENTAL REQUIREMENTS 


There are no special environmental requirements for the MMD be- 
yond those listed in the reference manual. 


SPACE REQUIREMENTS 


The MMD slide mounts into a 483 mm (19 in) standard rack. The 
Slide action allows a complete outward extension of the unit 
for ease of maintenance. The space requirements are shown in 
Figure 1-1. 


The mass of the drive is 45.4 kg (100 lbs). In the extended 
position, the drive center of gravity is approximately 300 mm 
(12 in) from the rack front. 


POWER REQUIREMENTS 
Drive ac power requirements are listed in table 1-1. Conver- 
sion to the different line voltages is explained in the Trans- 


former Wiring paragraphs. Drive current versus start-up time 
is shown in figure 1-2 for 120, 220, and 240 volt connections. 
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427mm 76mm 
| 16.70 in 3.00 in 


t 
{ 
a 


Cen er 


TOP VIEW 


LOGIC CHASSIS 
IN OPEN POSITION 


259mm 
10.20 in (MAX) 


483 mm 66mm 699mm 2.00 in 
19.00 in (MAX) 2.60in 27,33 in (MIN) 
765 mm POWER maa, ~—, 


4 
6.4mm BUMPER 1/0 CABLES 
.25in 


29.93 in CORD 
FRONT VIEW 
SIDE VIEW 
OP 2I5C 
Figure 1-1. MMD Space Requirements Fi % 


1-2 83323150 N 


ow’ 


_ 


TABLE 1-1. POWER REQUIREMENTS 


Specifi- 


; Value 
cations 


AC Power 
Input 
Options 


Frequency 
(+.6, -l1) Hz 


Voltage 
120 (+8, -18) V 


220 (+15, -25) V -l1) Hz 


(+.5, 


240 (+17, -27) V (+.5, -1) Hz 


Power Used Max Line Power Power 
with Disks | Power Input Current Consumption | Factor 
and Car- 2 a. eee aes aia 


riage in 
Motion 


120 V, 60 Hz 5.2 A 0.52 kW 0.83 


220 V, 50 Hz 2.7 A 0.49 kW 0.75 


240 V, 50 Hz 2.7 A 0.49 kW 0.75 


Power 
Consumption 


0.15 kW 


Max Line 
Current 


Power used 
with Disks 
and Car- 
riage at 
Rest 


Power Input 
120 V, 60 Hz 


1.41 A 


220 V, 50 Hz | 0.67 A 0.18 kW 


240 Vv, 50 Hz 0.67 A 0.18 kW 


Start Up 


Current Refer to figure 1-2. 


GROUNDING REQUIREMENTS 

General 

Safety grounding, connecting the drive power cord to a grounded 
outlet, and system grounding, connecting the controller and 


drives to earth ground, are discussed in the following para- 
graphs. 
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MAXIMUM LINE. CURRENT (AMPS, RMS) 


MAXIMUM START -UP TIME (SECONDS) 


9T 254 


Figure 1-2. Line Current Versus Start-Up Time 


Safety Grounding 


A safety ground must be provided by the site ac power system. 
The green (or green and yellow striped) wire in the drive's 
power cord provides the safety ground connection between the 
drive and the power system. In turn, the site ac power system 
Must tie this connection (safety ground) to earth ground. All 
site ac power connection points, including convenience outlets 
for test equipment, must be maintained at the same safety 
ground potential. 


System Grounding 


In addition to safety grounding, a system ground connection is 
also required. The following paragraphs describe various 
grounding configurations and suggest the correct choice for a 
particular site. The Installation Procedures in this section 
have separate grounding instructions for each configuration. 
Detailed schematic diagrams of the grounding configurations are 
provided with these procedures. It is necessary to select the 
best configuration before beginning to ground the system. 
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The following discussion relates to site features and site 
planning. The three grounding choices are presented in the or- 
der of effectiveness. 


If the site has a floor grid, it should be used. A typical 
floor grid is shown in figure 1-3. It consists of a mechanical 
structure which supports a false floor. The elements of the 
grid are connected electrically to ensure that the entire grid 
is at ground potential. The controller and MMDsS are grounded 
to the floor grid, and the floor. grid must be connected to 
earth ground. If the floor grid is not grounded, connect the 
controller to both the grid and earth ground. 


GROUND se 
STRAPS 
ie 


ae 
GRID CONNECTION SUPPORT RAISED 
TO EARTH GROUND PEDESTAL Seal 


GROUNDING BETWEEN GROUND STRAP RAISED 
GRID ELEMENTS CONNECTION — FLOOR 
TO GRID GRID 9T277 


Figure 1-3. Typical Floor Grid 


83323150 N 1-5 


If the site has no floor grid, the controller and MMDs must be 
grounded with a system of heavy ground straps. This can be a 
Star or.a daisy chain system, but star connecting the units is 
preferable. A star system has ground straps fanning out from 
the controller to each drive; a daisy chain system has ground 
straps going from drive to drive and then to the controller. 
In both systems the controller must be connected to earth 
ground. 


When drives are added to an existing system, the grounding must 
be consistent within the system. For instance, do not star 
connect a new drive when the other units are daisy chained to- 
gether. 


INTERFACE REQUIREMENTS 


An important part of site preparation is planning the layout 
and routing of I/O cables. The I/O cables are designated as A 
and B cables. The I/O A cables may be connected in either a 
star or daisy chain configuration as shown in figure 1-4. Each 
configuration calls for the use of terminators; these too are 
shown in figure 1-4. 


The following discussion of the I/O configurations applies to 
single channel installations where a set of drives are inter- 
faced to one controller. Extending the discussion to dual 
channel installations (involving two controllers) requires dou- 
bling the quantities of cables and terminators because the two 
channels have independent cabling. 


The star configuration has individual A and B cables going from 
the controller to each drive, and each drive has a terminator 
installed on it. The daisy chain configuration has individual 
B cables going from the controller to each drive. However, a 
Single A cable connects the controller to the first drive. 
Other A cables go from drive to drive, and the last drive in 
the string has a terminator installed on it. 


In estimating the I/O cables needed for an installation, decide 
which configuration will be used and allow sufficient length to 
permit extension of rack-mounted drives. Limitations on I/O 
cable lengths may influence system layout. The maximum length 
for each B cable in 15.3 m (50 ft). Each star system A cable 
or the cumulative A cabling in a daisy chain system cannot ex- 
ceed 30.6 m (100 ft) in length. Table 1-2 lists the part nun- 
bers for the terminator and for the available lengths of I/O 
cables. 
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STAR CABLED SYSTEM 
CONTROLLER I 
A B A B of 


A2B04 CARD 


J4 J2 


J4 J4 
A | 
T 
: ; DUAL 
M M CHANNEL 
UNITS 
ONLY 
A B A B A B A B 
CONTROLLER II 
NOTES: 
1. MAXIMUM INDIVIDUAL A CABLE LENGTHS = 100 FEET 
2. MAXIMUM INDIVIDUAL B CABLE LENGTHS = 50 FEET 


DAISY CHAIN CABLED SYSTEM 


CONTROLLER I 
rae 


J4 
_A2A04 CARD _| 


DRIVE 2 


DUAL 
CHANNEL 
UNITS 
ONLY 


9T278 


Figure 1-4. System Cabling 
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TABLE 1-2. 1/0 CABLES AND ACCESSORIES 


Length | Part Numbers 
(Feet) (Metres) A Cable B Cable 
5 


77564200 77564300 


77564201 77564301 


77564202 77564302 


77564203 77564303 


77564204 77564304 


77564205 77564305 


77564206 77564306 


77564207 77564307 


77564208 77564308 


77564209 77564309 


I/O Terminator Part Number: 75841300 


Figure 1-5 shows the pin assignments and signal names for the A 
cable. Figure 1-6 shows the pin assignments and signal names 
for the B cable. Detailed information about interface lines is 
given in section 3 of the hardware reference manual. 
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CONTROLLER LO, HI 

| UNIT SELECT TAG 22, 52 
UNIT SELECT 2° 23, 53 
UNIT SELECT 2! 24, 54 
UNIT SELECT 22 26, 56 
UNIT SELECT 2° 27, 57 
TaG 1 ZA 1, 31 
TAG 2. AA 2, 32 
TAG 3. ZA 3, 33 
BITO ZA 4, 34 
BIT1 AY 5, 35 
BIT2 JA 6, 36 
BIT3 AA 7,37 
BIT4 /A\ 8, 38 
BIT 5 A 9, 39 
BIT6 AA 10, 40 
BIT 7 /A 11, 41 
BIT 8 /A 12, 42 
BIT 9 /\ 13, 43 _ 
OPEN CABLE DETECTOR 14, 44 
RESERVED FOR INDEX A 18, 48 | 
RESERVED FOR SECTOR A A A 25, 55 
FAULT = A 15, 45 
SEEK ERROR A 16, 46 
ON CYLINDER  /\ 17, 47. 
UNIT READY A 19, 49 
ADDRESS MARK FOUND AW 20, 50 
WRITE PROTECTED / 28, 58 
POWER SEQUENCE PICK 29 
POWER SEQUENCE HOLD 59 
BUSY 21, 51 
NOT USED (SPARE) 30, 60 

NOTES: 


A\ DUAL CHANNEL UNITS ONLY 
ZX GATED BY UNIT SELECT 
AX CALLED SECTOR MOD ON BZ9A1J/K/L/M AND BZ9AS5E/F 


Z\ INDEX AND SECTOR MAY BE IN "A" CABLE 
AND/OR "B" CABLE. 


Figure 1-5. A Cable 
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DRIVE 


ONE 
TWISTED 
PAIR 


9T292B 


B" CABLE 


CONTROLLER LO, HE DRIVE 


WRITE DATA ’ amr, 


UNIT SELECTED 22, 9 
GROUND 
RESERVED FOR INDEX A i 24 
GROUND 
RESERVED FOR SECTOR 13, 26 
Mim, 
NOTES: 
1 26 CONDUCTORS FLAT CABLE. MAXIMUM LENGTH - 50 FT. 
2 NO SIGNALS GATED BY UNIT SELECTED. 
AX INDEX AND SECTOR MAY BE IN "A" CABLE AND/OR "B" CABLE. 
9T308A 
Figure 1-6. B Cable 


FINAL UNPACKAGING AND INSPECTION 
GENERAL 


After removing packaging material according to the unpackaging 
instructions provided with the drive, inspection for shipping 

damage should be carried out and several final unpackaging pro- 

cedures performed. Most packaging materials can be reused if am, 
it is necessary to ship the drive at some future date. To ob- 

tain packaging instructions, contact: 


Packaging Engineer, Material Services Dept. 
Normandale Division, MPI 

7801 Computer Ave 

Minneapolis, MN 55435 


When ordering packaging instructions, specify the exact equip- 
ment number and series code of the drive as shown on the equip- 
ment identification label. 


J 


) 
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UNPACKAGING 
1. Open package (save all packaging materials). 


2. If MMD has a slide mount option, remove packages contain- 
ing two slide mounts. 


3. Remove two I/O flat cables packaged around MMD. 

4. Remove plastic dust cover from around MMD. 

5. Check all items against shipping bill for required equip- 
ment and hardware to complete installation. Discrepan- 
cies, missing items, damaged equipment, etc., should be 
reported to the CDC account sales representative respon- 
Sible for the equipment. 

INSPECTION 
Inspect all components of the drive for possible shipping dam- 


age. All claims for shipping damage should be filed with the 
carrier involved. 


INSTALLATION PROCEDURES 
GENERAL 
The following text provides the procedures necessary to install 
the drive. It is assumed that the requirements for site prepa- 
ration have been completed prior to performing the installation 
procedures. 
The following procedures should be considered in the order pre- 
sented, but the order may be altered for a specific installa- 
tions 

e Mounting In Rack 

@ System Grounding 
- @ Transformer Wiring 


® System Cabling 


° Setting Logic Card Switches. 
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MOUNTING IN RACK 


The MMD can be slide mounted onto a standard 483 mm (19 in) 


rack. 
ware 


1. 


Figure 1-7 shows an exploded view of the mounting hard- 
for the MMD. 


Loosely attach screws, lockwashers, and nut plates to 
rack. Leave this hardware loose enough so that the slot- 
ted recess brackets at the ends of the slide assembly can 
be inserted between nut plate and rack. 


Loosen adjusting screws on front and rear recess brackets 
such that slide assemblies can be positioned in rack. 


Position slide assemblies in rack and tighten hardware 
securing slide assemblies to rack. 


Tighten adjusting screws on recess brackets . 


Ensure that slide assemblies are aligned horizontally and 
vertically, and that assemblies are parallel. 


Install latch keeper bracket on left side of rack so it 


will mate with front panel latch in a manner that will 
not interfere with slide assembly motion. 


Pull both slide assemblies to their fully extended posi- 
tion, making certain that full extension lock on each 
slide moves into locked position. 


Loosen and lower J bracket catch (at front of each slide 
assembly). 


NOTE 


The following step may require two people. 


Place MMD (with J brackets attached) onto slide 
assemblies, making certain that J bracket slips under the 
J bracket catch at the rear of each outer slide. Figure 
1-8 shows the sequence of steps required to mount the 
drive on the. slides. Ensure that mounting stop on 
underside of each J bracket fits into mounting notch on 
each outer slide. 
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MOUNTING STOP /\ 


SLIDE 
ASSEMBLY 
CATCH 
Oe gil = 
MOUNTING 
Ce NOTCH 


J BRACKET 
CATCH 


FRONT OUTER 
RECESS SLIDE 
BRACKET 
FULL 
EXTENSION 
LOCK 
ADJUSTING 
SCREW 
MAIN 
BRACKET 
' NOTES: 
REAR 7 MOUNTING STOP ON UNDERSIDE OF J BRACKET 
RECESS FITS INTO MOUNTING NOTCH ON OUTER SLIDE. 
BRACKET 9P213B 


Figure 1-7. MMD Installation 


SLIDE J BRACKET (A) 
UNDER J BRACKET 
CATCH (B). 


(2) LOCATE MOUNTING 
STOP (C) IN 
MOUNTING NOTCH (D) 


WITH SLIDE ASSY 
CATCH (E) DOWN. am, 
a, 
(3) SECURE SLIDE ASSY 
CATCH (E) AGAINST 
OUTER SLIDE (F) 
TIGHTEN NUT (G). 
97262 
Figure 1-8. Slide Mounting Sequence a, 
rane 83323150 N 
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10. Position 90-degree tabs of each slide assembly catch 
firmly against each outer slide and tighten their adjust- 
ment nuts. This secures MMD on the slide assemblies. 

ll. At top of drive, take out allen head screws and remove 
top cover. 

12. At bottom of drive, loosen screws securing bottom cover. 
Slide cover such that the screw heads can pass through 
cover slots. Remove bottom cover by dropping straight 
down as in figure 1-9. | 

NOTE 
Two different methods of locking the drive mo- 
tor are shown in figure 1-10. For newer 
drives (having a motor lock plate), perform 
step 13 and proceed to step 16. For older 
drives, proceed to step 14. 

13. Unlock drive motor on newer units by turning motor ship- 
ping lock screw fully counterclockwise with a 5/32 in al- 
len wrench. This raises motor lock plate until it con- 
tacts the self-locking nut. 

14. Unlock drive motor on older units by loosening motor 
shipping lock screw (see figure 1-10), rotating motor so 
that motor mount plate clears screw, and tightening motor 
shipping lock screw until it and the tapped screw seat 
against base frame. Then allow motor to return to its 
original position. — 

15. Perform Drive Belt Replacement procedure given in the Re- 
pair and Replacement section. 

16. Unlock actuator by rotating actuator shipping lock to un- 
locked position (see figure 1-11). 

17. Position spindle lock and ground spring so that its con- 
tact is centered on spindle shaft. Tighten screws (see 
figure 1-12). 
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Cover Removal 


Figure 1-9, 
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MOTOR SHIPPING MOTOR 


LOCK SORE 
MOUNT 
¥ PLATE 


OLDER UNITS 


TAPPED 
SCREW 


ae NUT 


MOTOR 

LOCK peer Os MOTOR 
MOUNT 
PLATE 

WASHER 


NEWER UNITS 


MOTOR SHIPPING 


LOCK SEEN) 


—_ 


9T293A 


Figure 1-10. Drive Motor Lock Screw 
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GROUND 
-SPRING 


CUP 


MINI 
MODULE 


ACTUATOR 
SHIPPING LOCK 


LOCKED 
POSITION 
UNLOCKED 
POSITION 9P143B 


Figure 1-11. Actuator Shipping Lock 


Figure 1-12. 


SPINDLE 


ATTACHING 
SCREWS 
C 4 
\ SPINDLE LOCK & 
oe GROUND SPRING 
P144C 
PIN : 
Spindle Lock and Ground Spring 
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SYSTEM GROUNDING 


General 


This section contains instructions on making the system ground- 
ing connections. It is assumed that the site has been prepared 
in accordance with the site requirements information provided 
earlier in this section. Refer to that discussion if there is 
any doubt about which grounding scheme to use. System ground- 
ing procedures are presented in the following sections: 


@ Floor Grid Grounding Procedure 
Star Grounding Procedure 


® 
@ Daisy Chain Grounding Procedure 
e Isolated Grounds 


Floor Grid Grounding Procedure 


This procedure describes how to ground the system to a floor 
grid as shown in figure 1-13. In this configuration, ground 
straps connect the controller and drives to the floor grid. In 
addition, if the floor grid is isolated from earth ground, the 
controller is connected to earth ground. 


1. Prepare ground straps as follows (see table 1-3): 


a. Allowing sufficient length for drive extension, cut 
-ground straps to length needed for the following con- 
nections: 


® Controller to floor grid. 
@ Controller to earth ground (if necessary) 
@ Each drive to floor grid 


b. Crimp and solder terminal lugs to both ends of each 
ground strap. 


2. Connect ground strap between controller ground terminal 
and floor grid (see step 5 for floor grid connection). 
If necessary, connect another ground strap between con- 
troller ground and earth ground. 
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FLOOR GRID AVAILABLE 


—- a FLOOR GRID 


FLOOR GRID UNAVAILABLE - STAR CONFIGURATION 
CONTROLLER DRIVE DRIVE DRIVE 
AC DC AC DC AC DC 


FLOOR GRID UNAVAILABLE - DAISY CHAIN CONFIGURATION 


CONTROLLER 
AC DC 


NOTES: 
/\\, REQUIRED IF FLOOR GRID 
IS NOT GROUNDED > 
| 7) 
2 COMMON GROUND STRAP —— ee 
GROUND BAR ON DRIVE =~ / 
EARTH GROUND Sai | of 


91272 


Figure 1-13. System Grounding Schemes (Not Isolated) 
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TABLE 1-3. GROUNDING 


Part 


Flat Braided Shielding 


Terminal Lug 


Lockwasher, external tooth, #10 


ACCESSORIES 


Part Number 


93267009 
15 m (50 ft) 


40125601 


10126403 


Screw, 


For newer 


screws 
older 


drives 


thread rolling, 
10-32 x 1/2 


17901524 


NOTE 


drives having ac 
and a ground. bar, 


and dc ground 
perform step 3. For 
having only one ground screw, 


perform step 4. 


3. Referring 
ground at 


a. Loosen 
b. Remove 
c. Remove 


dad. Insert 


to figure 1-14, attach ground 
each drive as follows: 


strap to ac 


both ac and dc ground screws. 
ground bar and set it aside. 
ac ground screw and lock washers. 


ac ground screw through terminal lug of ground 


Strap and then through two lock washers. 


Wan” e. Attach 


ac ground screw loosely to base frame. 


f. Replace ground bar so that it is inserted between the 
pair of lock washers on each screw. 


g. Tighten both ac and dc ground screws. 


( 
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4. Attach ground strap to ac ground at each drive as follows: il, 
a. Remove ground screw and lock washers at rear of drive. 


b. Place ground strap terminal lug between lock washers 
and attach it with ground screw to base frame. 


5. Connect each ground strap to floor grid as follows: 
a. Route free end of ground strap through floor cutout. 
b. Drill a 0.9 mm (11/32 in) hole in floor grid. 


c. Secure terminal lug to floor grid using screw and lock 
washer. Lock washer goes between terminal lug and 
floor grid. 


POWER 
SUPPLY : 
AC GROUND SCREW on 


GROUND BAR 


DC GROUND SCREW 


GROUND STRAP LUG 
9TI57A 


Figure 1-14. Drive Grounding Terminals 
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Star Grounding Procedure 


This procedure describes how to ground the system in a star 
configuration as shown in figure 1-13. In this configuration, 
ground straps connect the controller to earth ground and to 
each drive in the system. 
lL. Prepare ground straps as follows (see table 1-3): 
a. Allowing sufficient length for drive extension, cut 
ground straps to length needed for the following con- 
nections: 


@® Controller to earth ground 
@e Controller to each drive 


b. Crimp and solder terminal lugs to both ends of each 
ground strap. 


2. Connect one end of all ground straps to controller ground 
terminal. Connect one strap to earth ground and route 
other straps to each drive in system. 

NOTE 
For newer drives having ac and dc ground 
screws and a ground bar, perform step 3. For 
Older drives having only one ground screw, 
perform step 4. 


3. Referring to figure 1-14, attach ground strap to ac 
ground at each drive as follows: 


a. Loosen both ac and dc ground screws. 
b. Remove ground bar and set it aside. 
c. Remove ac ground screw and lock washers. 


‘d. Insert ac ground screw through terminal lug of ground 
strap and then through two lock washers. 


e. Attach ac ground screw loosely to base frame. 


f. Replace ground bar so that it is inserted between the 
pair of lock washers on each screw. 


g- Tighten both ac and dc ground screws. 
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4. Attach ground strap to ac ground at each drive as follows: 
a. Remove ground screw and lock washers at rear of drive. 


b. Place ground strap terminal lug between lock washers 
and attach it with ground screw to base frame. 


Daisy Chain Grounding Procedure 


This procedure describes how to ground the system in a daisy 
chain configuration as Shown in figure 1-13. In this configu- 
ration, ground straps connect the controller to earth ground 
and to the first drive in the daisy chain. The remainder of 
the drives are connected by ground straps going from the first 
drive to the second, the second to the third, and so on. 


1. Prepare ground straps as follows (see table 1-3): 


a. Allowing sufficient length for drive extension, cut 
ground straps to length needed for the following con- 
nections: 


e Controller to earth ground 
@ Controller to nearest drive 
@e Each drive to next drive in daisy chain. 


b. Crimp and solder terminal lugs to both ends of each 
ground strap. 


2. Connect two straps to controller ground terminal. Con- 
nect one strap to earth ground and route other strap to 
first drive in daisy chain. 

NOTE 
For newer drives having ac and dc_ ground 
screws and a ground bar, perform step 3. For 
Older drives having only one ground screw, 
perform step 4. 

3. Route ground straps between drives, and referring to fig- 
ure 1-14, attach ground Straps to ac ground at each drive 
as follows: 

a. Loosen both ac and dc ground screws. 


b. Remove ground bar and set it aside. 
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c. Remove ac ground screw and lock washers. 


d. Insert ac ground screw through terminal lug of ground 
strap and then through two lock washers. 


e. Attach ac ground screw loosely to base frame. 


f. Replace ground bar so that it is inserted between the 
pair of lock washers on each screw. 


g. Tighten both ac and dc ground screws. 


4. Route ground straps between drives and attach ground 
straps to ac ground at each drive as follows: 


a. Remove ground screw and lock washers at rear of drive. 


b. Insert ground screw through terminal lugs of both 
: ground straps with lock washers on either side of each 
terminal lug. 


c. Attach ground screw to base frame. 


Isolated Grounds 


Isolated grounding consists of parallel systems that accomplish 
ac (frame) and dc (logic) grounding separately. In some cases, 
system performance is improved with isolated grounds. However, 
the common grounding approach already presented is generally 
superior and should be used if it results in satisfactory oper- 
ation. 


Isolated grounding is possible only with the newer drives hav- 
ing ac and dc ground screws and a ground bar. In the older 
drives having one ground screw, ac and dc grounds are tied to- 
gether inside the drive. . 


The three isolated grounding configurations are shown schemati- 
cally in figure 1-15. A comparison of figure 1-15 with figure 
1-13 reveals that for each configuration, the ac grounding sys- 
tem is parallel to the dc grounding system. Furthermore, the 
ground bar is secured vertically by the ac ground screw so that 
the two ground screws are not shorted together at the drive. 
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FLOOR GRID AVAILABLE 


: : ISOLATED CONNECTIONS AT DRIVE 
NOTES: 


REQUIRED IF FLOOR GRID : g 
1S NOT GROUNDED AG 
ac | 


2 AC GROUND STRAP —_— 
DC GROUND STRAP — yA 
EARTH GROUND 7 


DC ; SS 97273 


Figure 1-15. System Grounding Schemes (Isolated) 
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TRANSFORMER WIRING 


The power supply transformer is designed to accept various ac 
input voltages. The input voltage is applied to the proper 
transformer primary windings by jumper wires on the power se- 
lector plug P07, located on the power supply. A drive is ship- 
ped ready to accept the input voltage and frequency listed in 
the configuration chart that appears in the front matter of 
this manual. 


To convert the drive to another voltage input, remove plug P07 
(shown in figure 1-16) and refer to the logic diagrams section 
in this manual for jumper wiring information. After rewiring 
the plug, revise its power label, and reinstall it on the power 
supply. 


To convert the drive from 60 to 50 Hz, from 50 to 60 Hz, or to 
100 V - 50 Hz requires extensive changes. For further informa- 
tion contact the CDC Account Sales Representative. 


NOTE: CROSS REF 011 OF LOGIC DIAGRAMS 
SPECIFIES JUMPER WIRING FOR 
EACH INPUT VOLTAGE. 9P167A 


Figure 1-16. Power Selector Plug 
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SYSTEM CABLING 


This procedure describes how to connect the drive power cord, 
I/O cables, and terminators. It is assumed that the site has 
been prepared in accordance with the site preparation informa- 
tion provided earlier in this section. Refer to that discus- 
sion for cable routing and power outlet information. 


Figure 1-17 shows where the I/O cables are connected at the 
logic chassis and provides an exploded view of the mounting 
hardware for the I/O cables. The power cords supplied with 60 
and 50 Hz drives are shown in figure 1-18. 


1. Connect power cord to power connector AlJ0O1 at rear of 
drive and to site ac power source. 


2. Connect B cable from channel I controller to drive con- 
nector J2 on card A2A04. For dual channel drives, con- 
nect a second B cable from channel II controller to drive 
connector J2 on card A2B04. 


NOTE 


Steps 3, 4, and 5 apply only to drives using 
star I/O cabling configuration. 


3. Connect A cable from channel I controller to drive con- 
nector J3 on card A2A04. 


4. Install terminator on drive connector J4 and make termi- 
nator ground connection. Both connections are made on 
card A2A04 (see figure 1-19). 


5. For dual channel drives, repeat steps 3 and 4 to connect 
channel II A cable and terminator to card A2B04. 


NOTE 


Steps 6 through 9 apply only to drives using 
daisy chain I/O cabling configuration. In 
these steps, upstream and downstream define 
drives adjacent to a particular drive in daisy 
chain with upstream drive closer to controller. 


6. Connect A cable to drive connector J3 on card A2A04 ei- 


ther from channel I controller or from connector J4 on 
card A2A04 of upstream drive. 
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A CABLE 
CONNECTOR 8 


B CABLE re 
CONNECTOR 


8 


ee Ne 1 
eo Iw ¢ Gi 
A2A04 A CABLE tae <4 
CARD CONNECTOR | Ze 
go 

Po. Lo 
< — 


B CABLE 
CONNECTOR 


CABLE TIE \ CABLE MOUNT GROUND 
y PLATE 
| 
SN HT 
{ 
> i} 


A 


WF 


ME; CABLE MOUNT 
BASE 


PC CARD 


9P206C 
Figure 1-17. 1/0 Cable Attachment 
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GROUND 


NEUTRAL 
am, 
60 Hz POWER CORD 
BROWN 
0 
TO PHASE A ~ 
TO PHASE B 
OR NEUTRAL [ave 
TO AC GROUND © 
GREEN OR 
GREEN W/ 
YELLOW Maa, 
50 Hz POWER CORD 
9T279 
Figure 1-18. AC Power Cables m—. 
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NOTE 
i. 3 
If drive is not last in daisy chain, perform 
step 7. If drive is last in daisy chain, per- 
form step 8. 

7. Connect another A cable from drive connector J4 on card 
A2A04 to downstream drive's connector J3 on card A2A04. 

8. Install terminator on drive connector J4 and make ground 
connection. Both connections are made on card A2A04 (see 
figure 1-19). 

9. For dual channel drives, repeat steps 6 through 8 to con- 
nect channel II A cables, or A cable and terminator, to 
card A2B04. 

ws 
GROUND TERMINATOR GROUND 
LEAD TERMINAL 
Pas 
Wo’ 
9P15B 

Figure 1-19. Terminator Assembly 
| : 
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10. Secure I/O cables to drive logic chassis and rear panel 
as follows: 


a. Arrange cables so they lie flat on both cable mount 
bases (see figure 1-17). 


b. Remove cable mount plates and cable ties from acces- 
sories packaged with MMD. 


c. Thread a cable tie through channel in each cable mount 
base and through hole in each cable mount plate. 


d. Tighten cable ties so that cables are secured between 
base and plate of each cable mount. 


This completes the process of system cable attachment. If the 
I/O cables must be detached for maintenance purposes, remove 
the screws securing cable mounts to the logic chassis and rear 
panel to avoid cutting cable ties. 


SETTING LOGIC CARD SWITCHES 


General 


The PC cards in the logic chassis contain a number of switches 
that must be set correctly for normal operation of the drive. 
Sheet 1 of figure 1-20 identifies these switches and gives 
their locations on the logic cards. Sheet 2 of figure 1-20 
lists the switches as indexed on sheet 1 and gives the correct 
settings for normal drive operation for all switches except the 
sector select switches. Setting the sector SEEece switches is 
discussed separately in this section. 
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Figure 1-20. Setting Logic Card Switches (Sheet 1 of 2) 
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Figure 1-20. Setting Logic Card Switches (Sheet 2) -, 
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Figure 1-21 shows the four types of miniature rocker and slide 
switches used on the logic cards. Refer to the switch illus- 
trations in this figure when verifying that these switches are 
set as prescribed in figure 1-20. 


Setting Sector Select Switches 


Figure 1-20 shows the location of the Sector Select switch as- 
sembly. The Sector Select switch assembly has twelve indepen- 
dent switches used for selecting sectors. The number of sec- 
tors per revolution generated by the drive logic must be 
Matched to that required by the controller. Therefore, sector 
select switches are provided in the drive logic to allow selec- 
tion of different sector counts. These switches are located on 
logic card _FGX and appear as in figure 1-21. 


Refer to the subsystem reference manual to determine the number 
of sectors required by the controller; then locate that number 
in table 1-4. Across from the number of sectors listed in the 
table is a row of Cs and Os. C represents the Closed or On po- 
sition of the sector switch. O represents the Open or Off po- 
sition of the sector switch. Set the switches to the positions 
designated in the table while referring to figure 1-21 for an 
illustration of the switch positions. 


The switch settings listed in table 1-4 have been determined 
from a formula. Use of this formula is demonstrated below to 
provide the user with an additional tool for determining sector 
switch settings. | 


Each sector will contain a certain number of clock pulses (re- 
ceived from the servo tracks). The number of clock pulses in 
each sector is the result of the number of sectors required by 
the controller. Thus: 


Total Sector Clock Pulses = _ 13 440 =]; 
Number of Sectors 
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Figure 1-21. Miniature Switches “ 


) 


1-36 83323150 N 


} 


SECTOR SELECT SWITCH SETTINGS 


TABLE 1l- 4 e 


) 


M4 
cc) 
Q 
= 
=) 
Zz 
G 
10) 
4 
“J 
= 
isp) 


nw 
cy) 
QW 
EO 
5 
= 


Sectors 


Table Continued on Next Page 


1-37 


63323150 N 


SECTOR SELECT SWITCH SETTINGS (Contd) 


TABLE 1-4. 


Switch Number 


Sectors 


wv 
eo) 
© 
Ay 
rs) 
* 
ov 
a 
i 
.@) 
© 
a) 
ue 
cS 
“A 
es) 
G 
Oo 
O 
Vv 
rc 
Q 
© 
a 


83323150 N 


1-38 


SECTOR SELECT SWITCH SETTINGS (Contd) 


TABLE 1-4. 


) 


Switch Number 


Number 
of 


11 


10 


WN 
we 
1) 
aw) 
16) 
Y 
ww 


~~ 


Table Continued on Next Page 


1=39 


83323150 N 


SECTOR SELECT SWITCH SETTINGS (Contd) 


Switch Number 


Number 


of 
Sectors 


Vv 
@)) 
1] 
Ay 
rs) 
* 
) 
z 
Cc 
fe) 
ue) 
oO 
3 
c 
cd 
ae) 
c 
Oo 
1S) 
cc) 
rs 
Q 
© 
a 


83323150 N 


1-40 


— 


SECTOR SELECT SWITCH SETTINGS (Contd) 
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TABLE 1-4. SECTOR SELECT SWITCH SETTINGS (Contd) 


Switch Number 


7 


Note: C = Closed or On position; O = Open or Off position. 


NOTE 


Ignore any remainder in the calculation. [In 
most drives the existence of a remainder adds 
a "short" sector before index. However, in 
the BZ5A1V/W, . BZ9A5SE/F, and BZ9A1J/K/L/M, the 
final sector is extended to include’ the 
"short" sector. 


Each sector switch represents a binary and decimal value of 
clock pulses (as counted in the logic). The values related to 
each switch are as follows: 


Switch No. Binary Value Decimal Value 
0 20 1 
1 21 2 
2 22 4 
3 23 8 
4 24 16 
5 25 32 
6 26 64 
7 2/ 128 
8 28 256 
9 29 512 

10 210 1024 
11 gil 2048 
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Here is an example of determining the switch settings for se- 
lecting 63 sectors: 


Total Sector Clock Pulses = 13 440 - ] = 212 
~ 63 


NOTE 
Remainder is ignored. 


Determine which switches to place in the Closed or On position 
as follows: 


Total clock pulses per sector 212 
Clock pulses selected by switch 7 128 
(Difference) 84 
Clock pulses selected by switch 6 64 
(Difference) 20 
Clock pulses selected by switch 4 16 
(Difference) 4 
Clock pulses selected by switch 2 4 
(Difference) 0 


Thus, placing switches 2, 4, 6, and 7 in the Closed or On posi- 
tion selects 63 sectors of 212 clock pulses per sector. Since 
a remainder existed in the calculation formula, an additional 
"short" sector of 21 Sector Clock Pulses (806 kHz) will be pre- 
sent just before index. In the BZ5Al1V/W, BZ9A5E/F, and BZ9Al1- 
J/K/L/M, the final sector is extended to include the 21 remain- 
ing Sector Clock Pulses. 

CHECKOUT 

GENERAL 


After installation. of the drive, perform visual inspection and 
verification and initial startup. 


VISUAL INSPECTION AND VERIFICATION 


Perform the following inspection after installing drive. 


1. Verify that all logic cards are firmly seated in logic 
chassis, mini module, and power supply. 


2. Verify that all connectors are firmly seated. 


3. Verify that all cabling is intact and that there are no 
broken or damaged wires. 
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4. Inspect entire drive for the presence of foreign material am 
which could cause an electrical short. 


5. Verify that actuator is unlocked as in figure 1-1ll. 


6. Verify that spindle is unlocked and that the ground 
spring portion of assembly is properly installed in the 
center of the shaft as in figure 1-12. 


7. Confirm that drive belt is installed. 
NOTE 


For single channel operation, the single chan- 
nel adapter plug must be installed and the dual 
channel steering card must be removed. Failure 
to remove card assembly disables the drive. im, 


8. Verify, for single channel operation, that the single 
channel selector plug is installed on the wire wrap back- 
panel at location C04 between pins 15 and 36. Figure 
1-22 shows the wiring configuration for the single chan- 
nel adapter plug. 


ZI 


15 fe 
16 os 
17 Ae P 
18 (Ad 
see 
59 
23 oe A, 15B TO 208 
25 gs B. 17A TO 18B ~~ 
6 Le C 
57 LL C. 23B TO 30B 
38 (46 
29 fA D. 30A TO 31B 
x4 on E. 33A TO 33B 
35 F. 35A TO 36A 
Wc 
35 
* "A" PINS 9P44A 
wp PINS 
Figure 1-22. Single Channel Adapter Plug an, 
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9. Confirm that dual channel steering card assembly _FBX is 
removed from location C04. 


NOTE 
For dual channel operation, install dual chan- 
nel steering card assembly and remove single 
channel adapter plug. Failure to remove adap- 
ter plug disables drive. 


10. Verify, for dual channel operation, that dual channel 
steering card assembly FBX is installed at location C04. 


ll. Confirm that single channel adapter plug is removed from 
wire wrap backpanel at location C04 between pins 15 and 
INITIAL STARTUP 
After installation and visual inspection is completed, follow 
the sequence outlined below for initial startup. Refer to sec- 
tion 2 of the hardware reference manual for information about 
operation of the drive. 


1. Set LOC/REM switch (on card assembly at B0O2/C02) to LOC 
position. 


2. Set circuit breaker CBl at rear of drive in ON position 
and observe that the following events occur: 


o The three fans on the front panel operate. 

o The drive motor starts. 

Oo The READY indicator lights within 30 seconds of start- 
up. This indicates that the drive motor is up to 
speed and that the heads are at track 0. 

If any of these events do not occur, a problem exists in 

the drive. Then refer to the Decision Logic Tables in 

section 2C for troubleshooting information. 


3. Power down drive. 


4. Set LOC/REM switch to REM position if remote operation is 
desired. 


5. Replace top and bottom covers. 


6. Drive is now ready for online operation. 
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MAINTENANCE 2 
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INTRODUCTION 


This section provides the information necessary to maintain all 
configurations of the drive. The maintenance discussed in this 
section is limited to that which can be performed in the 
field. Unless otherwise specified, the information presented 
here applies to all equipments listed in the front of this 
manual. 


The maintenance procedures defined here should be performed 
only by qualified maintenance personnel. 


Information is divided into the following major areas: 


® General Maintenance’ Information - Provides information on 
safety precautions, maintenance tools and materials, spe- 
cial maintenance practices, accessing drive for mainte- 
nance, and test points. Before performing any mainte- 
nance, be thoroughly familiar with the information in this 


section. 


e Tests and Adjustments - Provides procedures for all the 
major drive tests and adjustments which can be performed 
in the field. 


@® Trouble Analysis Information - Provides procedures and in- 
formation to assist in isolating drive malfunctions. 


® Repair and Replacement - Provides procedures and informa- 
-tion on the replacement and adjustment of drive assem- 
blies. This section assumes that the assembly was previ- 
ously identified as malfunctioning. 
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GENERAL MAINTENANCE INFORMATION 2A 
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GENERAL 


This section contains general information relating to mainte- 


nance of the drive. A person performing maintenance on the 


drive should be familiar with this information in addition to 
the operating principles and DEE sures described in the hard- 
ware reference manual. 


The information in this section is. divided into the following 
areas: | 


® Safety Precautions - Lists safety precautions that must 
be observed when working on the drive. 


® Maintenance Tools and Materials - Lists the tools and 
materials required to perform maintenance on the drive. 


e@e Special Maintenance Practices - £4Presents important 
practices to be observed during field service. 


® Physical Locations - Lists major assemblies of the drive 
with references to diagrams and parts data sections of 
the manual. 


° Test Points - Identifies and describes the test points 
which are provided for maintenance purposes. 


® Accessing Drive for Maintenance - Identifies the various 
parts of the drive and provides procedures which describe 
the opening and closing of the various parts of the ma- 
chine in order to gain access. for maintenance purposes. 


SAFETY PRECAUTIONS 


Observe the following safety precautions at all times. Failure 
to do so may cause equipment damage and/or personal injury. 


° Use care while working with the ac power distribution and 
dc power supply because line voltages are present. 


© Do not attempt to disassemble the mini module. It is not 
field repairable. Replace the entire mini module assem- 
bly if it is found defective. 


) Do not operate the drive over an extended period of time 
without the top cover installed. 
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MAINTENANCE TOOLS AND MATERIALS 

GENERAL 

The maintenance procedures described in this manual require the 
use of certain special tools, test equipment, and materials. 
These are listed in table 2-1 along with the appropriate CDC 
part number. ‘Note that the list only includes special tools. 


It is assumed that the service person has normal maintenance 
tools. 


TABLE 2-1. MAINTENANCE TOOLS AND MATERIALS 


Card Extender (Full Size) 


CDC Part Number 


CDC 82318700 


CDC 82318800 


Card Extender (1/2 Size) 


CDC 12212196 


Chip Extender (Chip Clip) 


CDC 75144000 


Field Test Unit (TB216A) 


Filter Coat CDC 12210958 


CDC 12205637 


Non-Metallic Feeler Gage, 0.001 in 


CDC 12205633 


Non-Metallic Feeler Gage, 0.005 in 


Tektronix 475A 


Oscilloscope, Dual Trace 
or equivalent 


Pin Straightener CDC 87369400 


Scope Probe Tip (Hatchet type) CDC 12212885 


CDC 12263205 


1/4 Inch 


Torque Wrench, 


Table Continued on Next Page 
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TABLE 2-1. MAINTENANCE TOOLS AND MATERIALS (Contd) 


Description CDC Part Number 


Volt/ohmmeter | Ballantine 345 
or equivalent 
digital volt- 


meter 
Wire Wrap Removal Tool, 20-30 Gage CDC 92020500 
Wire Wrap Bit, 30 Gage CDC 12218402 
Wire Wrap Gun, Electric | . cpe 12259111 


Most of the items listed in the table require no explanation. 
The items listed in the table are called out in the specific 
procedures in which they are required. However, some of the 
items included in the list require further explanation. The 
field test unit is discussed under Special Maintenance Prac- 
tices. The following paragraphs discuss the card extender and 
chip extender. 


CARD EXTENDER 


Two types of card extenders are required for maintaining the 
drive, one to accommodate the full size cards and the other for 
the half size cards. The extenders permit access to all compo- 
nents and test points on all cards except the _NSN card. Since 
the NSN card cannot be extended, its components must be ac- 
cessed from the foil side with the card in place. 


When extending a card, always remove power from the drive be- 
fore removing or installing the card. 


Two considerations apply when extending the NRN and _NQN cards 
located in front of the mini module. First, drive operation 
may be marginal when either card is extended. Second, to ac- 
cess these cards it is necessary to loosen the four screws se- 
curing the front panel brackets to the base frame and slide the 
front panel forward. The card retainer for these cards must be 
removed and set aside. 
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CHIP EXTENDER : 


The chip extender clamps over the IC package, and the extended 
pins at the back of the clip serve as the desired test points. 


SPECIAL MAINTENANCE PRACTICES 
GENERAL 


Normal drive maintenance is performed by using standard field 
service practices. Some important practices are presented be- 
low for emphasis. 


TESTING THE DRIVE, 


General 


Electrical testing of the drive requires that the drive be ex- 
ercised. The drive may be exercised (commanded to perform var- 
ious seeks or to read or write test data) by either a field 
test unit or by system software. Each method is discussed sep- 
arately. 


Field Test Unit. 


The field test unit (FTU) makes it possible to exercise and 
evaluate a drive independent of the rest of the system. The 
drive operates offline beause the FTU I/O cables are connected 
to the drive in place of the system I/O cables. 


The FTU recommended for the MMD is the TB216A. The FTU manual 
contains specific instructions for interconnecting the FTU and 
the drive. The FTU manual also contains procedures for preli- 
minary setup and operation of the tester. 


Before disconnecting the system I/O cables from the drive, dis- 
able the controller and place drive circuit breaker CBl in the 
OFF position. In a daisy chain system, power off all the 
drives. Remove all the system I/O cables from the drive to be 
tested. In a daisy chain system, make the necessary connec- 
tions to ensure that other drives remain under system control, 
and restore power to the other drives. 


Connect the FTU A cable to drive connector J3 and the FTU B 
cable to drive connector J2. Connect a terminator on drive 
connector J4 and make its ground connection. The terminator is 
shown in figure 1-19, and its part number is given in table 
1-2. Drive connections are made on the A2A04 card for single 
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channel drives. Dual channel drives may be tested through the 
channel I or the channel II interface by making the three con- 
nections at the A2A04 card (channel I) or the A2B04 card 
(channel II). 


At the completion of testing, restore the drive to online oper- 
ation by reversing the process outlined above. 


System Software 


The drive may also be tested by use of microdiagnostic test 
routines (system software). This requires use of the control- 
ler and the appropriate software. In this type of testing, the 
drive communicates with the controller as in normal online op- 
erations, and no special I/O connections are necessary. 


Refer to manuals or other documentation applicable to the spe- 
cific system or subsystem for information concerning the system 


software routines. 


HANDLING ELECTROSTATIC SENSITIVE DEVICES | 


The MMD uses logic cards having metal-oxide semiconductor in- 
tegrated circuits. These circuits require special handling 
procedures to prevent damage from static electricity. Logic 
cards having metal-oxide semiconductor circuits are identified 
by orange card ejectors. Listed below are some precautions 
that service personnel must observe when handling these cards. 


® Never use an ohmmeter on the _JBX microprocessor card 
assembly. 


® Always remove the microprocessor card from the drive 
before using an ohmmeter on the drive. 


® Turn off power before removing and installing any logic 
cards. 


® Discharge to ground anything that will come in contact 
with the card. This includes tools, the body, clothing, 
containers, etc. 


@ Touch the logic chassis to bleed off any accumulated 
static charge before removing and installing the card, 
and continue to touch the chassis while removing and 
installing the card. 


e Handle the card only by a non-circuit portion. Connector 
pins and circuit connection points must not be touched. 
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e Make sure that the special protective container for the 
card is in contact with the logic chassis ground before 
and during the time that the card is inserted into or re- 
moved from the container. The protective container must 
have affixed to it a CDC Warning Label, Form AA5642. 


e Keep logic card in the approved container whenever it is 
not installed in the logic chassis or at a properly pre- 
pared work station. 


PHYSICAL LOCATIONS 


Figure 2-1 shows all the major assemblies in the drive and in- 
dicates the physical location code assigned to each. This is 
supplemented by the key to logic in the diagrams section which 
shows the location of all logic cards in the drive. Also, the 
illustrated parts breakdown in the parts data section is useful 
for locating parts inside the drive. 


TEST POINTS 


Test points are provided at the printed circuit card edges to 
aid service persons in carrying out maintenance of the system. 
The test points are of three types: plated holes, wire wrap 
posts, and turret terminals as shown in figure 2-2. 


The plated hole test points are located at the card edge and 
are numbered left to right consecutively starting with test 
point 1 and continuing through test point 34 for the full size 
printed circuit card assembly. The half size card assembly 
usually has test points that are numbered 1 through 17, but 
this can vary for each type of card. 


Wire wrap and turret test points may be located anywhere on the 
card assembly. These test points are assigned a four digit nu- 
merical X and Y coordinate location as XXYY and are so desig- 
nated on the logic diagrams. 


ACCESSING THE DRIVE FOR MAINTENANCE 


GENERAL 


The following instructions describe how to extend ai rack- 
mounted drive on its slides and how to raise and lower the 
logic chassis. Instructions for removing the top, bottom, and 
rear covers, as well as the field-replaceable parts, are given 
in the repair and replacement section of this manual. 
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Figure 2-2. Types of Test Points 


DRIVE EXTENSION 


This procedure contains instructions for extending a _ rack- 
mounted drive for maintenance purposes. When extending a 
drive, exercise caution to ensure that the equipment rack re- 
mains stable. Also, take care that the system cabling is not 
damaged when sliding the drive in and out of the rack. 


1. Remove front panel cover by pressing at top of cover 
until it snaps free. 


2. Disengage latch on right side of front panel by inserting 
a 1/8 in allen wrench into hex screw on latch and turning 
wrench counterclockwise. Some drives also have a latch 
on left side of front panel; if so, disengage this latch 
in the same manner. 


3. Pull out drive until full extension locks on slide assem- 
blies are latched. 


4. Perform desired maintenance. 
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5. Release full extension locks on slide assemblies and push 
drive into latched position in mounting rack. 


6. Replace front panel cover by inserting top of cover first 
and then pushing bottom into place. 


RAISING AND LOWERING THE LOGIC CHASSIS ; 
The two positions for the logic chassis are defined as follows: 


e Normal operating - logic chassis is secured flat against 
mini module 


© Maintenance - logic chassis is pivoted up 90° to expose 
top of mini module. 


As shown in figure 2-3, the logic chassis is secured to the 
frame support by a 1/4-turn fastener on older drives and by a 
locking screw on newer drives. The following procedure de- 
scribes raising the logic chassis to the maintenance position. 
Returning the logic chassis to the normal operating position is 
performed in the reverse order. This procedure assumes that 
power is removed from the drive. 


1. Remove top cover of drive as defined in the removal 
procedure in this section of manual. 


2. Remove I/O cable mount on rear cover. 

3. On older drives, release 1/4-turn fastener securing logic 
chassis to frame support. On newer drives, remove and 
set aside the locking screw securing logic chassis to 
frame support. 


4. Raise logic chassis to maintenance position. 
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TESTS AND ADJUSTMENTS an 
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GENERAL 


This section provides information on the tests and adjustments 
which can be performed in the field. The adjustments given 
here are limited to those performed at the drive level. These 
tests should only be performed as required elsewhere in this 
manual, or when there is suspicion that the drive is not func- 
tioning properly. 


Other tests, normally associated with analyzing a malfunction, 
are included in the Trouble Analysis section. A person per- 
forming these tests and adjustments should already be familiar 
with the information contained in the General Maintenance In- 
formation section. Refer to that section for information on 
safety precautions, maintenance tools and materials, and test 
point locations. | 


These procedures assume that an FTU is connected to the drive 
(or that suitable software is available), a mini module is in- 
stalled, and the drive is powered on. All the following tests 
are written to provide a check procedure and then the adjust- 
ment. If the drive meets the criteria of the check, there is 
no need for the adjustment. 


The following procedures are contained in a section, in the 
order specified: 


e Plus and Minus 5 Volt Adjustment 
® Servo Gain Adjustment 
@® Velocity Overshoot Adjustment 


® Position Null Adjustment 


PLUS AND MINUS 5 VOLT ADJUSTMENT 


This procedure checks the output of the plus and minus 5 volt 
power supplies while the drive is doing repeat seeks. Power 
Supply outputs are checked at the logic chassis backpanel. 
Therefore, the supplies are being checked to account for both 
line loss and loading. 


1. Extend drive fully to the Maintenance position. 
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Remove top cover. Refer to Top Cover Removal and Re- 
Placement procedure. 


Connect digital voltohmmeter between GND and +5 V fastons 
on logic chassis wire wrap panel. 


Command continuous seeks between cylinders 0 and 33 for 


160 MB drives. For 80 MB drives, command continuous 
seeks between cylinders 0 and 66. 


NOTE 


If +5 volt output is adjusted to exceed +5.7 
volts, an overvoltage protection circuit re- 
duces the output and holds it at about +1 
volt. If this happens, remove power by turn- 
ing off circuit breaker CBl, adjust +5 V po- 
tentiometer fully counterclockwise, and re- 


store power with CBl before reattempting step 
5. 


Verify that +5 volt output is +5.10 +0.05 volts. If not, 
adjust +5 V potentiometer on card assembly _ZYV until 
output is within specification. Access is provided to 
the potentiometer through a hole in the top cover of the 
power supply as in figure 2-4. 


Move voltohmmeter lead to -5 V faston on wire wrap panel. 
NOTE 


If -5 volt output is adjusted to exceed -5.7 
volts, an overvoltage protection circuit re- 
duces the output and holds it at about -1l 
volt. If this happens, remove power by turn- 
ing off circuit breaker CBl, adjust -5 V po- 
tentiometer fully counterclockwise, and re- 
store power with CBl before reattempting step 


Verify that -5 volt output is -5.10 +0.05 volts. If not, 
adjust -5 V potentiometer on card assembly _ZYV until 
Output is within specification. 


Restore drive to normal operation when both power supply 
Outputs are within specifications. 
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SERVO GAIN ADJUSTMENT | lm, 


If the analog card assembly KBX or the mini module fails in 
the field, the following steps must be initiated to make cer- 
tain that 8 volts peak to peak is available on the servo posi- 
tion signal as in figure 2-5. 


1. Before installing replacement card in drive, using a 
voltohmmeter (VOM), adjust potentiometer SERVO GAIN ADJ 
(shown in figure 2-6) for the smallest resistance possi- 
ble. Turn potentiometer counterclockwise. 

2. Install _KBX card assembly into drive. 

3. Apply power to drive. 


4. Place LOC/REM switch to LOC position enabling disks to Ma, 
Spin and unit to load heads. 


5. Using the FTU, command 33 track continuous seeks for 160 
MB drives or 66 track continuous seeks for 80 MB drives. 


6. Connect oscilloscope as shown in figure 2-5. 
7. Observe the -Position signal and adjust potentiometer 
SERVO GAIN ADJ shown in figure 2-6 for a position signal 
amplitude of 8.0 +0.10 volts peak to peak. im, 
OVERSHOOT ADJUSTMENT 
This procedure contains instructions for minimizing access 


times by adjusting for optimum overshoot. 


NOTE 


Different criteria apply when adjusting dif- 
ferent KBX Analog Servo cards. Throughout 
this procedure, refer to Sheet 1 of figure 2-7 
for the LKBX card or to sheet 2 of figure 2-7 
for other KBX cards. 


1. Connect oscilloscope as shown in figure 2-7. 
2. Apply power to drive. 
3. Command random seeks. 
4. Observe +Position signal at TP17 on BO1/C0Ol card assembly 
as shown in figure 2-7. Scope display shows traces for 
in and out direction seeks superimposed. —, 
a, 
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- INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM BO1-TP17 +POSITION 
CH 2 | 
TRIGGERING: 
SLOPE/SOURCE CONNECTION _ SIGNAL. NAME 


OSCILLOSCOPE SETUP | 


+EXT B03-~18B + IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. ; 
USE XiO PROBES UNLESS OTHERWISE NOTED. — 


TIME/DIV: 1.0 ms/CM MODE: CHI 
NOTES: 9P203F 


Figure 2-5. Position Signal Gain 


SERVO GAIN ADJ 


_KBX CARD 
(LOC. p01/c01) | 


OVERSHOOT ADJ 7 
OUT DIR | 
ee? 


9T258 
Figure 2-6. Servo Adjustment Potentiometer Locations 
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OSCILLOSCOPE SETUP 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2 V/CM BO1-TP17 +POSITION 
CH 2 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 


-EXT BO3-18A +INTEG SHORT 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME /DIV: 1 MS/CM MODE: CH.1 
NOTES: 


SOLID-LINE TRACE PRODUCED 
BY IN DIRECTION SEEK 


DOTTED-LINE TRACE PRODUCED 
BY OUT DIRECTION SEEK 


RIPPLES ON THESE PEAKS INDICATE 
THAT OVERSHOOT IS INSUFFICIENT 


MAXIMUM ALLOWABLE OVERSHOOT 
IS 2.0 V-PEAK 


OVERSHOOT EXCEEDS MAXIMUM 
ALLOWABLE VALUE 


>> & Pb 


BOTH TRACES SHOW INSUFFICIENT OVERSHOOT: 


BOTH TRACES ARE WITHIN TOLERANCE: 


BOTH TRACES SHOW EXCESSIVE OVERSHOOT: 


Figure 2-7. Overshoot (Sheet 1 of 2) 
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OSCILLOSCOPE. SETUP BOTH TRACES SHOW UNDERSHOOT: 


INPUT: aie 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2 V/CM BO1-TP17 +POSITION == 
CH 2 
TRIGGERING: tH | 
SLOPE/SOURCE CONNECTION SIGNAL. NAME 


-EXT B03-18A +INTEG SHORT 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME/DIV: 1 MS/CM MODE: CH.1 
NOTES: 


A\ SOLID-LINE TRACE PRODUCED 
BY IN DIRECTION SEEK 
BOTH TRACES ARE PROPERLY ADJUSTED: 
/\ DOTTED-LINE TRACE PRODUCED 
BY OUT DIRECTION SEEK 


/\ UNDERSHOOT IS INDICATED BY NO 
OSCILLATION IN THIS INTERVAL 


BOTH TRACES SHOW EXCESSIVE OVERSHOOT: 


10K42 


Figure 2-7. Overshoot (Sheet 2) 


83323150 S 27-1841 


J 


—_ 


NOTE 
Card locations of potentiometers specified in 
steps 5 and 6 are shown in figure 2-6. 
Adjust OVERSHOOT ADJ IN DIR potentiometer to optimize 


trace for in direction seeks (see figure 2-7). 


Adjust OVERSHOOT ADJ OUT DIR potentiometer to optimize 
trace for out direction seeks (see figure 2-7). 


POSITION NULL ADJUSTMENT 


This procedure contains instructions for minimizing the offset 
error of the position signal when forward and reverse seeks are 
compared. 


1. Connect oscilloscope as shown in figure 2-9. 

2. Command 33 track continuous seeks for 160 MB drives or 66 
track continuous seeks for 80 MB drives. 

3. Observe the negative peaks of the +Position signal at 
BO1-TP17 between forward and reverse seeks. Negative 
peaks should be within 0.4 volts of each other as shown 
in figure 2-9. If this requirement is not met, proceed 
with step 4. If it is met, skip to step 8. 

4. Remove power from drive. 

5. Place card B01/CO1 on full size card extender. 

6. Apply power to drive. 

7. Adjust POSITION NULL potentiometer shown in figure 2-6 
until above requirement is met. 

8. Return drive to online operation. 
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INPUT: 


OSCILLOSCOPE SETUP 


CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM BO1-TP17 +POSITION 


CH 2 


TRIGGERING: 
SLOPE/SOURCE 


+EXT 


CONNECTION SIGNAL NAME 
BO3-18B +IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD 
USE XIO PROBES UNLESS OTHERWISE NOTEL 


TIME/DIV: 5ms/CM MODE: CHI 


NOTES: 


Figure 2-9. 


jh A VOLTS 


Position Signal 


pre cae “Ee r 
LESS THAN | 
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TROUBLE ANALYSIS INFORMATION 2c 


GENERAL 


This section contains information on analyzing problems in the 
drive. The section is divided into three parts and they appear 
in the following order: 


e Electrical Checks 

e Troubleshooting Procedures 

® Decision Logic Tables 
The first part contains instructions on checking specific 
circuits or components. The last two parts describe procedures 


for localizing and correcting problems in the drive when their 
cause is not known. 


The person performing these procedures should be thoroughly 
familiar with drive operation and with all information in the 
General Maintenance section of this manual. 


ELECTRICAL CHECKS 
GENERAL 


The purpose of these procedures is to assist maintenance per- 
sonnel in isolating problems causing improper drive operation. 
However, if the drive appears to be operating properly, failure 
to meet a specification given in these procedures does not in 
itself indicate improper drive operation. 


The procedures are divided into the following major areas: 


° Power System Checks 
@ Servo System Checks 
@ Read/Write System Checks 
® Miscellaneous Checks 
83323150 N 2-21 


POWER SYSTEM CHECKS 


This procedure checks the ac and dc voltages. This includes 
all voltages except +5 volts and -5 volts which are checked in 
the Plus and Minus 5 Volt Adjustment procedure. 


1. 


10. 


If drive fails to provide proper distribution of ac pow- 
er, check circuit breaker (CBl1) for ON position. Reset if 
necessary. Refer to figure 2-10 for circuit breaker lo- 
cation. 

For further ac power distribution failures within drive, 
check fuse (Fl) on the side of dc power supply. If 
blown, replace fuse with a fuse of the same specifica- 
tions. 

If an ac power failure continues to exist, check thermo- 
stat in power supply as shown in figure 2-10. Normally, 
the voltage drop across the thermostat is 0 V ac. 


If drive motor fails to start, check thermo overload 
breaker on drive motor. Reset if necessary. 


Prepare drive for use with test software or FTU. 
Command continuous seeks between cylinders 0 and 128. 


Connect voltmeter ground lead to ground terminal on wire- 
wrap panel. 


Measure the following voltages at the test points on the 
logic chassis. 


@e +24.0 +2.4 volts at wire wrap panel +24 volt terminal. 
@ -24.0 +2.4 volts at wire wrap panel -24 volt terminal. 
@ -8.2 +0.4 volts at wire wrap panel BO1-03A or BO1-03B. 
@ +15.0 +0.75 volts at TP 3 on _KBX card assembly. 
@ -15.0 +0.75 volts at TP 2 on _KBX card assembly. 


Referring to the Card Extender discussion in Section 2A, 
extend the NRN card assembly. 


Measure +18.0 + 1.08 volts at B3-43A or B3-43B on _NRN 
card assembly. 
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ll. Replace the _NRN card assembly and extend the _NQN card 
assembly. 


12. Measure the following voltages referenced to ground: 


e -18.0 + 1.08 volts at A2-03A or A2-03B on _NOQN card 
assembly. | 


@e +6.0 + 0.3 volts at B2-16A or B2-16B on _NOQN card 
assembly. 


@ -4.00 + 0.25 volts at A2-33A or A2-33B on _NON card 
assembly. 


13. Return drive to online operation. 


SERVO SYSTEM CHECKS 
General 


The servo system checks consist of procedures that test various 
points in the drives servo logic. It becomes very important to 
identify the area of failure between the mini module and the 
servo logic circuits, since a mini module should be replaced 
only upon failure. 


These logic-controlled checks use the FTU or test software to 
command the actuator movement required for testing the servo 
system. 
Position Gain Check 
This procedure checks that the proper amplitude is available on 
the +Position signals. If necessary, perform the Servo Gain 
Adjustment in Section 2B before proceeding here. 
1. Connect oscilloscope as shown in figure 2-11. 
2. Command continuous seeks between cylinders 0 and 822. 
3. Observe +Position signal at BO1-TP17 over a complete 
seek. Its peak to peak amplitude must remain between 7.8 
and 8.4 volts. 


4. Connect oscilloscope as shown in figure 2-12. 
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OSCILLOSCOPE SETUP 


INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM BO1-TP17 +POSITION 
CH 2 

TRIGGERING: 

SLOPE/SOURCE CONNECTION SIGNAL NAME 

+EXT BO3-18B8 +IN: DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. 

USE XIO PROBES UNLESS OTHERWISE NOTED. 
TIME/DIV: 5 ms/CM MODE: CH 1. 
NOTES: 


Figure 2-11. Plus Position Gain 


OSCILLOSCOPE SETUP © 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM BO1-TPI16 -POSITION CITT ea 
mm 
CH 2 i 
i 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
+EXT BO3-18B +IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. 

USE XIO PROBES UNLESS OTHERWISE NOTED. 
TIME/DIV: 5 ms/CM MODE: CH.1 
NOTES: 


9T23] 


Figure 2-12. Minus Position Gain 
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5. Observe -Position signal at BO1-TP16 over a complete in, 
seek. Its peak to peak amplitude must remain between 7.8 he tee 
and 8.4 volts. 

6. Return drive to online operation. 

Position Demodulator Gating Check’ 
This procedure checks that the servo analog quadbits are cen- 
tered within the demodulator gates. 
1. Connect oscilloscope as follows: 
@® TRIGGER: EXT+ at BO2-TP27 (Index). 
@® VOLTS/DIV: CH I 2.0 v/cm Min, 
CH II 0.5 v/cm = 

2. Command positioner to cylinder 0. 

3. Connect CH I of oscilloscope to B01-32A (-Demod Gate A 
signal). 

4. Connect CH II of oscilloscope to BOI1-TP15 (Servo Analog 
signal). 

=, 

5. With oscilloscope in X10 magnified sweep, adjust horizon- 
tal position to display -Demod Gate A on CRT. 

6. Measure quad bit gate timing as shown in figure 2-13. 

7. Connect CH I of oscilloscope to BO01-34A (-Demod Gate B 
signal). 

8. With oscilloscope in X10 magnified sweep, adjust horizon- a. 
tal position to display -Demod Gate B on CRT. + 

9. Measure quad bit gate timing as shown in figure 2-13. 

10. Return drive to online operation. 

Settled On Track Delay Check 
This procedure checks the on track delay to make certain the 
heads stay on track. 

1. Connect oscilloscope as follows: 
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-DEMOD GATE A 
BOI-32A 
SERVO ANALOG 


BOI- TPIS 
(QUAD BITS) 


-DEMOD: GATE 8 7 . 
BOI- 34A | | ‘ | | ; | | 
SERVO ANALOG * _/ 

1- TPIS \- 


(QUAD BITS) / 


ao 
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OSCILLOSCOPE SETUP 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM BO1-32A  -DEMOD GATE A 


CHe 0.5 V/CM —B01-TP15 SERVO ANALOG 


TRIGGERING: ee Se ee 
SLOPE/SOURCE CONNECTION SIGNAL. NAME 
+EXT BO2-TP27 INDEX 


SCOPE GND TO GNO ON LOGIC CARD. ; 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME/DIV: 1 ws/CM - MODE: ALT 


NOTES: PUT HORIZONTAL DISPLAY IN X10 | ean 
) 


DEMOD GATE SHALL BE CENTERED OVER 400 ns(REF 
QUADBITS, WITHIN 100ns. (X=Y WITHIN 100ns) 


9P204C 


Figure 2-13. Demodulator Gating 
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@ TRIGGER: EXT+ on C01-42A (+0n Cylinder Sense) 
e VOLTS/DIV: 2.0 V/cm 
@ TIME/DIV: 0.5 ms/cm 


2. Command one cylinder continuous seeks for 160 MB drives 
or two cylinder continuous seeks for 80 MB drives. 


3. Connect CH I of oscilloscope to B03-21B (+0On Cylinder). 


4. Observe that time interval between the start of the sweep 
and +On Cylinder condition is 2.5 +0.25 ms. 


5. Connect oscilloscope as follows: 
@ TRIGGER: INT(CH I) | “_ 
@ VOLTS/DIV: 2.0 V/cm 
e TIME/DIV: 20.0 ws/cem 

6. Command continuous zero cylinder seeks. 


7. Observe that negative pulse period is 150 microseconds 
maximum. Ain, 


8. Return drive to online operation. 


Cylinder Pulse Check. 


This procedure checks the delay on the one shots to make cer- 
tain that a cylinder crossing pulse of sufficient width is gen- 


erated. 
am, 
1. Connect oscilloscope as shown in figure 2-14. 
2. Command 14 cylinder continuous seeks. 
NOTE 
Verify that a jumper is installed between 
backpanel pins COl - 30A and C01 - 30B for 80 
MB drives. 
3. Observe that +Position signal at BO1-TP17 and Cylinder 
Pulse signal at C01-38A resemble those shown in figure 
2-14. 
4. Connect oscilloscope as follows: 


@ TRIGGER: INT+ (NORM) 


2-28 83323150 N 


— 


Sal 


— 


OSCILLOSCOPE SETUP — 


INPUT: 
CHANNEL VOLTS/DIv CONNECTION SIGNAL NAME 
ot 2,0 V/CM  8B01-TP17 +POSITION 


CH 2 2.0 V/CM  CO1-38A CYLINDER PULSE 


TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
+EXT BO3-18B +IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME/DIV: 0.5ms/CM MODE: CHOPPED 
NOTES: | 
4us 
9P188-1¢ 
Figure 2-14. Cylinder Pulses 
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@ TIME/DIV: 2 us/cm 
@ MODE: CH II 


5. Verify cylinder pulses are 4 +1 microseconds as in figure 
2-14. 


6. Return drive to online operation. 


On Track Level Detector Check | 


This procedure checks the level detectors for the on track con- 
dition for both the plus and minus signals. 


1. Connect oscilloscope as shown in figure 2-15. 


2. Command three cylinder continuous seeks for 160 MB drives 
or six cylinder continuous seeks for 80 MB drives. 


OSCILLOSCOPE SETUP 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH I 0.2 V/CM  BO1-TP19 +POSITION 0.85V 
: LEVEL DETECTOR 
CH 2 
TRIGGERING: - 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
+EXT BO3-18B +IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME/DIV: 0.5 ms/CM MODE: CH] 
NOTES: 9P199B 


Figure 2-15. Plus and Minus Level Detector Signal 
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3. Verify that switching levels for on track level detector 
are as shown in figure 2-15. 


4. Return drive to online operation. 


Linear Region Level Detector Check 


This procedure checks the level detectors for the linear por- 
tion of the position signals. 


1. Connect oscilloscope as shown in figure 2-16. 


2. Command three cylinder continuous seeks for 160 MB drives 
or six cylinder continuous seeks for 80 MB drives. 


3. Measure switching levels for linear region level detector 
as shown in figure 2-16. 


4. Return drive to online operation. 


OSCILLOSCOPE SETUP | 


INPUT: 
"CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CHT 0.5 V/CM 801-TP20 +POSITION 2,4 V 
LEVEL DETECTOR 
CH 2 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
+EXT BO03-18B +IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME/DIV: 0.5 ms/CM MODE: CHI 
NOTES: 9P200B 


Figure 2-16. Plus and Minus Detector Signal 
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Track Crossing Level Detector Check 


This procedure checks. the track crossing level detector to make 
certain that the detector turns on at the proper level to set 
the track crossing latch. | | 

1. Connect oscilloscope as shown in figure 2-17. 


2. Command three cylinder continuous seeks for 160 MB drives 
or six cylinder continuous seeks for 80 MB drives. 


3. Measure switching levels for track crossing level detec- 
tor as shown in figure 2-17. 


4. Return drive to online operation. 


Current Sense Check 


This procedure checks the current magnitude to make certain 
that the seek is completed in optimum time. 


1. Connect oscilloscope as shown in figure 2-18. 


OSCILLOSCOPE SETUP 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 0.2 V/CM BO1-TP27 +POSITION 0,85V 
LEVEL DETECTOR 
CH 2 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
+EXT B03-18B +IN DIRECTION 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


TIME /DIV: 0.5 ms/CM MODE: CHI 
NOTES: 9P201B 


Figure 2-17. Plus Track Crossing Waveform 
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OSCILLOSCOPE SETUP 


INPUT: ae 
CHANNEL VOLTS/DIV CONNECTION ' SIGNAL NAME alo i 
CH | 1.0 V/CM  BO1-TP18 ‘CURRENT SENSE ae: = 
ae ine 2 eee Le 
«TRIGGERING: ia +44 A i” “Ul i 4 
SLOPE /SOURCE CONNECTION "SIGNAL NAME a i tL Aa WL 
+EXT BO2+TP2 ‘NOT ON CYLINDER a \\ 
SCOPE GND TO GND ON LOGIC CARD. nS | | 


USE XIO PROBES UNLESS OTHERWISE NOTED. mbt 


TIME/DIV: 5 ms/CM MODE: CH 1 
NOTES: 


Figure 2-18. Current Sense Waveform 
2. Command 822 cylinder continuous seeks starting at cylin- 
der 0. 
3. Connect oscilloscope to BO1-TP18 (Current Sense) and mea- 
sure peak positive amplitude of the current sense sig- 


nal. It should be 2.2 +0.2 volts. 


4. Return drive to online operation. 


Return To Zero Seek Timing Check 


The performance of this procedure checks the time to perform 
the return to zero seek. 


1. Connect oscilloscope as in figure 2-19. 


2. Command several return to zero seeks and verify timing as 
shown in figure 2-19. 


3. Return drive to online operation. 
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OSCILLOSCOPE SETUP 
INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 5.0 V/CM BO1-TP17 +POSITION 
CH 2 2,0 V/CM B02-29A -GUARDBAND 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
+EXT BO2-TP4 
SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. on 
TIME/DIV: 2.0 ms/CM MODE: CHOPPED 
NOTES: 9P202B 
Figure 2-19. Return to Zero Seek Timing a 


Speed Sensor Output Check 


This checks the speed sensor output at full speed of 3600 rev- 
Olutions per minute. 


1. Connect oscilloscope as shown in figure 2-20. 


2. Ensure that READY indicator is lit. 


3. Observe that negative speed pulses have period of 16.67 
(+0.4, -0.2) ms. 


4. Return drive to online operation. 


READ/WRITE SYSTEM CHECKS 
Write Timing Check 


This procedure checks the timing relationship between Write 
Clock and Write Data. Write Gate is used to trigger the oscil- 
loscope. It is necessary to use a delayed sweep to observe the 
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INPUT: 
CHANNEL = VOLTS/DIV.—s CONNECTION ~—s SIGNAL. NAME 
CH | 2.0 V/CM CO1-12A -SPEED PULSE 
CH 2 
TRIGGERING: 
SLOPE/SOURCE CONNECTION . SIGNAL NAME 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


- INT 


OSCILLOSCOPE SETUP 


TIME/DIV: 2 ms/CM MODE: CHI 
NOTES: 


Figure 2-20. Speed Sensor Output 


Write Data signal because address and sync fields appear be- 
tween the transition of Write Gate and the start of the data 
pattern. Perform steps 1 through 4 to set up the oscilloscmpe 
and steps 5 through 8 to verify the timing of Write Data. 


1. Command drive to write an alternate 1 and 0 pattern using 
cylinder 0, record 0, and head 0. 
2. Connect oscilloscope as shown in figure 2-21. 
NOTE 
In "A Intensified" horizontal mode, the 
brightened marker highlights the segment of 
the sweep that is displayed later in "B Delay- 
ed" horizontal mode. 
3. Adjust DELAY TIME MULTIPLIER on oscilloscope to move in- 
tensified marker into data pattern (refer to figure 2-21). 
4. Referring to figure 2-22, position oscilloscope HORIZ 
DISPLAY switch to B DELAYED. 
5. Observe that timing relationship between Write Data and 
Write Clock agrees with figure 2-22. 
6. Connect oscilloscope as shown in figure 3-23. 
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OSCILLOSCOPE SETUP _DATA PATTERW 
INPUT: : 
CHANNEL VOLTS/DIv CONNECTION SIGNAL NAME 
CH 1.0 V/CM A01-08B +WRITE DATA wl 
CH 2 1.0 V/CM AO1-11B +WRITE CLOCK ae : | INTENSE LED | 
TRIER ame etl Te TAL 
-EXT A01-208 “WRITE GATE a el SE ee 
: tt ! 
scorers ou nncee ae TT 
aoe a ET 
A TIME/DIV: 5ys/CM MODE: ALT LEE | AA 
B TIME/DIV: 50 ns/CM 9T234A “~— 
NOTES: | SET HORIZONTAL DISPLAY TO "A INTENSIFIED," 
ADJUST DELAY TIME MULTIPLIER TO MOVE MARKER 
INTO DATA PATTERN 
Figure 2-21. Scope Setup for Write Check 
am, 


OSCILLOSCOPE SETUP 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 


CH I 1.0 V/CM A01-08B +WRITE DATA 


CH 2 1.0 V/CM AOQ1-11B  +WRITE CLOCK 


TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
-EXT A01-20B -WRITE GATE 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


A TIME/DIV: 5 ws/CM MODE: ALT : | 
B TIME/DIV: 50 ns/CM 


LEADING EDGES OF 


NOTES: SET HORIZONTAL DISPLAY TO B(DELAYED). WRITE CLOCK 


ADJUST DELAY TIME MULTIPLIER AS 
REQUIRED. 9P160A 


Figure 2-22. Write Data Timing 
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7. Observe that +Compensated MFM Data pulses have pulse 
width indicated in figure 3-23. 


8. Return drive to online operation. 


Read Timing Check 


This procedure checks the timing relationship between Read 
Clock and Read Data. Read Gate is used to trigger the oscillo~- 
scope. It is necessary to use a delayed sweep to observe the 
Read Data signal because address and sync fields appear between 
the transition of Read Gate and the start of the data pattern. 
Perform steps 1 through 5 to set up the oscilloscope and steps 
6 and 7 to verify the timing of Read Data. 


1. Perform Write Timing Check (previous procedure). 

2. Command drive to read alternate 1 and OQ data pattern 
written in Write Timing Check. Use cylinder 0, record 0, 
and head 0. 


3. Connect oscilloscope as shown in figure 2-24. 


OSCILLOSCOPE SETUP 


INPUT: : 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH 1.0 v/cM  A0Q1-35B —+COMPENSATED 
MFM DATA 
CH 2 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
= EXT A01-20B -WRITE GATE 


SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 


A TIME/DIV: 5 ws/CM MODE: CH1 
B TIME/DIV: 50 ns/CM 
DELAY TIME: 13.25 mus 


NOTES: SET HORIZONTAL DISPLAY TO B(DELAYED), 
ADJUST DELAY TIME MULTIPLIER AS 
REQUIRED. 9P161B 


Figure 2-23. Compensated MFM Data Waveform 
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ADDRESS DATA 
OSCILLOSCOPE SETUP FIELD PATTERN 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM AQ3-278 +READ DATA 


CH 2 2.0 V/CM AQ3-28B -READ CLOCK 


TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME a ite! Bh at 
EXT A04-048 -READ GATE TAT iii 


iN il wl 
tj | 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. a ee ee 


A TIME/DIV: 10 ys/CM MODE: ALT 
B TIME/DIV: 50 ns/CM a, 


NOTES: SET HORIZONTAL DISPLAY TO A INTENSIFIED. 
ADJUST DELAY TIME MULTIPLIER TO MOVE MARKER 
INTO DATA PATTERN. 


97235 
Figure 2-24. Scope Setup for Read Check 


NOTE 


In "A Intensified" horizontal mode, the 
brightened marker highlights the segment of 


the sweep that is displayed later in "B Delay- 
ed" horizontal mode. 


4, Adjust DELAY TIME MULTIPLIER on oscilloscope to move in- 
tensified marker into data pattern (refer to figure 2-24). 


5. Referring to figure 2-25, position oscilloscope HORIZ 
DISPLAY switch to B DELAYED. 


6. Observe that timing relationship between Read Data and 
Read Clock agrees with figure 2-25. 


7. Return drive to online operation. 
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OSCILLOSCOPE SETUP 


INPUT: 
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH | 2.0 V/CM A03-27B +READ DATA 
CH 2 2.0 V/CM A03-28B -READ CLOCK 
TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 
-EXT A04-04B -READ GATE 


SCOPE GND TO GND ON LOGIC CARD 

USE XIO PROBES UNLESS OTHERWISE NOTED. 
A TIME/DIV: 5 us/CM MODE: ALT 

B TIME/DIV: 50 ns/CM 


NOTES: SET HORIZONTAL DISPLAY TO B(DELAYED). 
ADJUST DELAY TIME MULTIPLIER AS 
REQUIRED. 


}e—-103,3410ns 


LEADING EDGES 
OF READ CLOCK 


9P162A 


Figure 2-25. Read Data Timing 


MISCELLANEOUS CHECKS 


Power On Master Clear Check 


This procedure checks the power on master clear circuit timing. 


1. Connect oscilloscope as follows: 


@ TRIGGER: EXT+ at +5 Volts on terminal of wirewrap 


panel. 


® VOLTS/DIV: 1.0 V/cm 


2. Turn ac power off at rear of drive. 


3. Connect oscilloscope to C02-31B (-DC Master Clear). 


4. Turn on ac power at CBl and verify that C02-31B is low 


for 4.0 +1.5 seconds... 


5. Disconnect oscilloscope and return drive to online opera- 


tion. 
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Fault Code Display Check | 


This procedure checks that all segments of the LEDs in the 
fault code display are functional. 


1. Turn on ac power at CBl1 at rear of drive. 


2. Clear all fault counters by momentarily pressing the 
clear switch (S2) on the front of the unit. 


3. Observe that display reads 000 with no defective LED seg- 
Ments. 


4. Press status request switch (Sl) and observe that display 
reads FFF with no defective LED segments. 


TROUBLESHOOTING PROCEDURES 
GENERAL 


The following procedures specify how to pinpoint voltage faults 
in the logic chassis and read/write chassis and how to trouble- 
shoot heat-generated problems in the drive. They are identi- 
fied as Procedures A, B, and C and are referenced as such in 
the procedures entries in the heading blocks of the decision 
logic tables. 


Figure 2-26, showing power and logic cabling, and table 2-2, 
identifying which dc voltages are used by each component, are 
included as general reference information. 
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TABLE 2-2. DC VOLTAGES USED BY DRIVE COMPONENTS 


Location or +5 V -5 V +24 V -24 V Card 
Component -4 V|(44A,B) |(02A,B) |-8.2 V|(45A,B)| (01A,B)) Type 


Al Pwr Supply i | 
Run Triac (via 
PBO3) 
Retract Cap (via 
PBO1) 
A2 Logic 
Chassis 
A01 _FFX 
A03 _PEX 
A04 _FAX 
BO1/CO1 _KBX 
BO02/C02 _FGX 
BO3 _JBX 
B04 _FAX 
C04 _FBX 
C05 _ZS8V 


Table Continued on Next Page 


4 


* 


* 


ms 


* 


Ma 


“ 


4 


* 


“ 
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TABLE 2-2. DC VOLTAGES USED BY DRIVE COMPONENTS (Cont¢) 


Location or +5 V -5 V 1+24 Vo 1-24 V Card 
Component -4 V| (44A,B)| (02A,B)|-8.2 Vj (45A,B){ (01A,B)| Type 


anew eee eeree ree een nee po Ota dearer ave acon Hf Semmens Annee emia Ne jo ait Satie’. ci 


A3 Base 
Assembly 
Brake x (via 
PBO 2) 
Control (via 
Panel PB02) 
A4 Mini 
Module (1) 

Al x x _NSN 
A2/B2 x x _NOQN 
A3/B3 x x _NRN 
A4 (mother- x x x _WJN 
board) 

Servo. x (2) 
Preamp 
Fixed Head | x(3) x .._YCN 


Shoe 


| 
All mini module voltages come from W/W pins at location 
BO1l on logic chassis unless noted otherwise below. 


-8.2 V is derived on _KBX card in location A2B01/C01, and 
is available on pins 03A,B. 


-4 vV is derived on _NQN card in location A4A2/B2, and is 
available on pins 20A,B and 33A,B. 
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PROCEDURE A: VOLTAGE FAULTS IN THE LOGIC CHASSIS 


This procedure locates +5 V and +24 V faults on cards in the 
logic chassis or in the logic chassis backpanel wiring. 


The test procedures may be conducted in either of. two ways. 
The first method is to check the +15 V and +24 V loads individ- 
ually by entering Procedure A from the applicable DLT: 


+5 V -- Condition 1 of DLT 3 
+24 V -- Condition 1 of DLT 4 


The second method is to check both loads at the same time. The 
test for load faults in each voltage is made by adding cards to 
the logic chassis one at a time, so it is more efficient to 
check all loads on a given card at one time. (Of course, some 
cards will not require both checks) . The second method is the 
one described below: 


NOTE 


It should be pointed out that, as shown in ta- 
ble A-1, only +5 V is used on every card. If 
there is no +5 V fault in the logic chassis 
(that is, when testing Condition 1 of DLT 3, 
F3 did not blow), only the cards using the 
faulted voltage(s) need to be removed. 


1. Be certain to restrict the +5 V and +24 V distribution to 
the logic chassis, as described in both of the Conditions 


shown above. 

2. Turn off the POWER circuit breaker. 

3. Be certain that all four dc voltage wires, plus the two 
ground wires, are connected to the terminals on the logic 
chassis. 


4. Remove all cards from the logic chassis. (See NOTE, a- 
bove, for possible exception to this "all cards" rule). 
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5. Disconnect A2 PC/JCO5 from amplifier card assembly _ZSV. 


-6. Turn on the POWER circuit breaker to energize the logic 
chassis; then, after a second or two, turn it off again. 


7. Load faults caused by wiring errors in (or damage to) the 
logic chassis backpanel will show up as a blown fuse. If 
a fuse blows, carefully check backpanel for shorts caused 
by bent pins or dangling wires. After clearing the 
fault, replace blown fuse or fuses. 


8. You are now ready to start putting the cards back in the 
logic chassis one at a time and connecting cable A2 
PC/JCO5 to power amplifier card assembly, checking for 
faults after each one has been inserted or connected. 


9. Before inserting a card, examine both sides for evidence 
of arcing across the foil. Often the carbon residue 
around an are area can be removed with an alcohol swab 
and the card will not give any more trouble. 


10. Insert the selected card properly. 
11. Turn on the POWER circuit breaker, then turn it off. 


12. Using table 2-3 to determine which voltages are present 
on the card, check the integrity of the applicable fuses. 


13. If step 12 shows a blown fuse, replace the card just in- 
stalled with a fresh one from the spare parts bin and try 
the test again. . 


14. If step 12 shows that the fuses are OK, select another 
card and repeat steps 9 through 14. 


15. When all cards. have been checked good, return to the ap- 
plicable “load fault" DLT to continue the dc-load check- 
out on the additional assemblies. 


- PROCEDURE B: VOLTAGE FAULTS IN THE R/W CHASSIS 


This procedure locates +5 V and.+24 V faults in cards Al, 
A2/B2, and A3/B3 of the card chassis on Mini Module assembly A4 
(defined in this appendix as the R/W chassis), or in the 

etched-circuit wiring of the R/W chassis motherboard, location 
A4A4, 
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The test procedure may be conducted in either of two ways. The 
first method is to check the +5 V and +24 Vv (including -8.2 V 
input to the servo preamp) individually, by entering the pro- 
cedure from the applicable DLT: 


£5 V -- Condition 1 of DLT 3 (Sheet 2) 
+24 V -- Condition 2 of DLT 4 (Sheet 2) 


This second method is to check both loads at the same time. 
The test for load faults in each voltage is made by adding 
cards to the A4 motherboard one at a time, checking for faults 
after each insertion. For consistency with Pee encore A, how- 
ever, the second method is described. 


NOTE 


Before beginning the following procedure, be 
certain that prior Conditions of DLT 3 and DLT 
4 have been tested. This ensures that the 
logic chassis, the Run triac, the brake, and 
the retract capacitor are free of voltage 
faults. 


1. Turn off the POWER circuit breaker. 

2. Be certain that all four dc voltage wires, plus the two 
ground wires, are connected to the terminals on the logic 
chassis. 


3. Remove connecting cable A4P01 from the Al1/Bl card. DO 


NOT remove connector P/J02 (flat cable) from A2/B2 card 


or connector P/J04 from the A4 motherboard. 


4. Remove cards Al, A2/B2, and A3/B3 from the motherboard. 


5. Ascertain that F5 (-24 V), F3 (+5 V), and F4 (=-5 Vv) are. 


all good. (The R/W chassis does not use +24 V). 


6. Turn on the POWER circuit breaker to energize the mother- 
board; then, after a second or two, turn it off again. . 


7. Examine F3, F4, F5. If any fuses are blown, the fault is 
‘in the motherboard. This can only be cured by replacing 
the mini module, as described in section 2D. If the 
fuses are intact, go to step 8. 


8. Select the Al card removed in step 4. Before inserting 
it in the motherboard, examine both sides for evidence of 
arcing across the foil. Often the carbon residue around 
an arc area can be removed with an alcohol swab and the 
card will not give any more trouble. 
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9. Insert the selected card properly. 
10. Turn on the POWER circuit breaker, then turn it off again. 
ll. Check the integrity of fuses F3, F4, and F5. 


12. If step 11 shows a blown fuse, replace the card with a 
fresh one from the spare parts bin and try again. 


13.. If the fuses are intact, repeat steps 8 through 12 for 
the A2/B2 card. 


14. If the fuses are. intact, repeat steps 8 through 12 for 
the A3/B3 card. 


15. When all three cards have checked out OK, replace cable 
A4Pl1 removed in step 3 and return to DLT l. 
PROCEDURE C: TROUBLESHOOTING HEAT-GENERATED PROBLEMS 


Heat-related problems are easy to diagnose. They occur only 
when the drive gets hot, and they disappear when the drive has 


had a chance to cool off. If you suspect a problem is heatre- 


lated, let the drive col down, then note the failure (or more 
accurately, the absence of the failure) when the drive is 
Started up again. Often the troubleshooting period can be 
shortened by applying artificial heat to the suspected area (a 
hair dryer is useful here). Once you have diagnosed the prob- 
lem, correct it as you would any other malfunction. 


Heat problems are of two types -- those originating in the pow- 
er supplies and those developing in the various loads. Should 
a load fault take out a fuse, the course is clear: Simply re- 
fer to the applicable "load" DLT. If the load does not blow a 
fuse but merely brings up a FAULT light (on the operator pan- 
el), the table below should offer a starting point for correct- 
ing the problem. (If the +5 V supply goes, of course, the 
fault light will not work). | 


FAULT PROBLEM RELATED TO 
Voltage (except +5 V) B02/C02, BO1/COl 
On Cyl ° (W+R) : B02/C02, BO3, AOL 
Write BO02/C02, AO4 (B04), 

Al, A2/B2 
W°R : BO02/C02, AO04 (B04) 
Hd Sel BO2/C02, A2/B2 


bh 
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DECISION LOGIC TABLES 
GENERAL 


This section contains decision logic tables (DLTs) designed to 
help the maintenance technician analyze problems occurring in 
the drive. For a given fault condition (or set of conditions), 
actions are recommended to locate and correct’ the fault. The 
corrective actions which are easier to perform (checking a fuse 
or changing a logic card, for example) are listed before the 
more difficult tasks such as replacing the drive motor. 


This section consists of a discussion on using the DLTs and 
eight decision logic tables, described as follows: 


e DLT 1 shows how to correct problems that occur while at- 
tempting to "power up" the drive, and defines any dc 
voltage problem as being either in the various "load" 
components or in the power supply itself. 


@ DLT 2 helps to correct problems within the power supply. 


e DLTs 3 and 4 help to isolate voltage faults that appear 


in the +5 V and +24 V loads, respectively. 


e DLT 5 helps to pinpoint the cause for the drive failing 
to go to a READY state during power-up. 


e ODLTs 6 through 8 are to be used in conjunction with the 
TB216 FTU to correct various seek and read/write errors. 
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USING THE DLT 


The DLT is divided into four quadrants. The upper-left quad- 
rant, CONDITIONS, contains the various test conditions that can 
be answered “yes" or "no". The CONDITIONS quadrant is prefaced 
by any ASSUMPTIONS (that is, preconditions) that must be ob- 
served if the test results are to be valid. Sometimes, prereq- 
uisite actions other than the ASSUMPTIONS must be taken before 
the test for a given condition is made. Such steps are includ- 
ed in the CONDITIONS quadrant. The yes (Y) or no (N) answers 
to each condition are shown in numbered columns in the topright 
Situations quadrant. 


To use the DLT, first determine whether the result of a condi- 


tion tested is Y or N. If two or more conditions exist simul- 


taneously, look for a situations column that combines the ap- 
propriate Y-N answers for those conditions. A dash (-) in the 
top-right Situations quadrant means that the related Condition 
is not a factor in determining what actions are to be taken for 
that situation. 


Next determine what action should be taken for a given test re- 
sult (i.e., situation) by following down the selected column to 
the row marked "1" in the lower-right Sequence quadrant. (If 
there is only one recommended action for a.given situation, an 
"X" appears instead of the "1"). The recommended action is 
then located by moving across to the lower-left ACTIONS quad- 


rant. A dash in a column of the. Sequence quadrant indicates 


that the related Action is not applicable. 


After taking the first recommended action, repeat the test that 
gave rise to the situation. If the test results have not 
changed (same situation), try recommended action 2, and so on, 
being sure to repeat the test after each such action. 


Column 1 is generally reserved for an “everything OK" situa- 
tion. If a DLT requires more than one sheet, this "no problem" 
column is repeated on each sheet. Similarly, the last ACTION 
on each sheet is a recommendation to "call field support". Do 
not brood over your inadequacy if you reach this last entry; 
not every situation can be covered in a DLT. 
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DLT 1 POWER UP . (Sheet 1 of 3) 


_| Warning: None 
Enters from: Assumptions | 
Procedures: Power Supply, Drive Motor Assembly, Speed Transducer Replacement (Sect. 2D) 
References: Power and cabling diagrams 012, 022, 412. 
.| Exits to: Sheet 2° 


Assumption: l. Sector switches set per customer's disk format. 
2. Brive connected to ac power and set for LOCAL operation. 


| | CONDITIONS dt 213] 4)5/6]7) 8/9 
~ Do fans Start when circuit breaker CBl is turned on? ee Ley SELL MP et 


[3-Boes RENDY TIght cone on a few seconds after power has been {| | | [ [ { {TT | 
paper ee 
[Fe boes Give motor thermal breaker trip before drive sets ues { | | [ [| {| [I | 
speed? ; 
» Does drive motor stop after 15-second start timeout expires? 
5. is -Ready signal (approx 0 V) present at B02-43A on logic. 
: chassis backpanel? 
- Is.ac line voltage present between pins 3 and 1 of AlJ09 
(power for drive motor start winding)? 
+ Is ac line voltage present between pins 4 and 1 of A1J09 


Ee 
la 
id 
fed 
Hed 
fey 
ie 
(power for drive motor run winding)? | = | 
Ey 
2] 
1 
|X | 
Ea 
ca 
fe 
| 


9. Are —24 volts present at logic chassis terminals? 

10. Are —5 volts present at logic chassis terminals? 
ACTIONS 

. Power Up completed satisfactorily. Go to DLT 6. 

» Check brake coil continuity thru pins on A3J3. 

c Replace —FGX card (Fault/Control) at A2B02/C02. 

» Replace —JBX card (Microprocessor Control) at A2B03. . 

* Replace drive motor assembly. 


e 


ui 


3 feta lefty I 

Check speed transducer alignment. Replace transducer if f-|-/3l[-/-J-/-/ | | 
PT necesgarys C—“C—sCSsSSSSOTTTC CTC FT TT J 
[9. Troubleshoot READY indicator for bad indicator ox open wiring. |-|-|-|x|-[-|-| |_| 
10. Ensure that motor thermal breaker is closed (reset). . _|-|-|-|-|2|-|-] |_ 
[i Replace motor run triac (A1K2) in power supply. ___—~———~——~|-[- |-|-|-|3|-1 |_| 
[12 Replace -2¥V card in power supply. = [= ff [fs fet fT 
[i3. Go to conditions on sheet 2 SSSCSC~—ssSSSSSSSSSCS = ff == | [-]| | 
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2. Does drive motor start when CBl is turned on? fy{y[y[y{[wjy{ ni |_| 


J 


DLT 1. power up (Sheet 2 of 3) 

Warning: None 

Enters from: Sheet 1 

Procedures: None 

-References: Power and cabling diagrams 012, 022, 412. 

.| Exits to: Sheet 3. vs ora 

ion: . 

Assumption 1. Sector switches set per customer's disk format. 


2. Drive connected to ac power and set for LOCAL operation. 


CONDITIONS _ [1/2/3/4]/5/6/7/8/9 
1. Do fans start when circuit breaker CBl is turned on? — lytyf{y{y}y] |] = 
2. Does drive motor start when CBl is turned on? Sanaa ea Z 
3. Does READY light come on a few seconds after power has been eee Sethe a (ree 
applied? . beraceeees — thes 
4. Does drive motor stop after 15-second start timeout expires? Ini N[ NI -| ; 
5. Is ~Ready signal (approx 0 V) present at B02-43A on logic = Hora | | || 
chassis backpanel? : in [iN] N| - | a ee 
6. Is ac line voltage present between pins 4 and 1 of AlJ09 tte to oe 
- (power for drive motor run winding) ? f-[-[-|[w[u] | | 
7. Are —24 volts present at logic chassis terminals? [-[-]|-| Nin . i 
8. Is +5 volts present at logic chassis terminals? ly |N{[N]|-|-| 7 
9. Is either F3 (+5 V) or F4 (-5 V) blown? EERE Ie 
10. Is either F2 (+24 V) or F5 (-24 V) blown? [- |-|-[nfy rail 
ee ACTIONS : |1[ 2/3415 [6 |7 |a |9 
‘1. Check for open wires between AlP12 and AlJ03 or between _ mS p-fif-[if-| : 
AlP03 and logic chassis terminals. re ie Se ae ee 2 
2. Trouble is in the +24 v loads. Go to DLT 4. ABBR 
3. Trouble is in the power supply. Go to DLT 2. re ole 24 
4. Trouble is in the +5 V loads. Go to DLT 3. re eet, Lei at - 
5. Go to DLT 5, First Seek. See et 
ance eee ee 
i _ a ie ie 
oon 
a ee a 7 
po a= egies 
PELE 
ss 4 ed : 
as aks i ie ae 
= ae: eee 
Ht} 4 
3 FT 
PEELE 
2 nee H+ ++ ai - 
—_ eae ae ae alles 
. KBR O7I5 
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‘DLT 1. power up . (Sheet 3 of 3) 


Warning: None 

Enters from: Sheet 2 

. Procedures: Drive Motor Assembly Replacement (Sect. 2D) 
References: Power and cabling diagrams 012, 022, 412. 


_| Exits to: DLT 2 


Assumption: 1. Sector switches set per customer's disk format. 


2. Drive connected to ac power and set for LOCAL operation. 


CONDITIONS a]2]31415) 


1. Do fans start when circuit breaker CBl is turned on? © in| wu { n| wi] 
2. 


Does drive motor start when CBl is turned on? 


3. If power plug is customer provided, check phase and ground . 


connections, 


4. Check continuity from power plug thru circuit breaker and fuse 3 | 
to primary of Tl. If no continuity, go to action 5. If he 
continuity, fans should run. Check again before going to || 


action 1l. 
5. Remove supply and individually check continuity thru line cord, 
circuit breaker, line filter, Fl, S1, and cabling to Tl via @ 


= 

ea 

AlP/J07. = 

| es 
ea 


- Check for shorts/grounds in fans or fan cabling. 
- Problem must be in Tl. Go to DLT 2. 


Pe eRee Eee ER EPEC RERE LES 


oo 


- Check for shorts/grounds in motor run triac (Al1K2). p=] -| 

. Check for shorts/grounds in motor start triac (A1K1). j-|-| 3] 
10. Replace’.drive motor assembly. 
-11. Call Field Support 


wo 
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DLT 2  powER SUPPLY CHECK 


com a a en er 
a 


Warning: Tuning capacitor AlCl is charged to 440 volts. Treat it with respect. 

Enters from: DLT 1 or as required. , 

Procedures: Power Supply Replacement (Sect. 2D), Plus and Minus 5 V Adjustment (Sect 2B). 
References: Power System Checks (Sect. 2B) gives acceptable voltage ranges. 

.| Exits to: | DLT 1 to complete Power Up diagnostic, or as required by other entries. 


Assumption: 
ane l. All dc fuses are intact. 


2. One or more- de voltages are either absent or are significantly low. 


Ss 
o 
~ 


CONDITIONS | | [1] 2/3] 4) 
1. Has ac fuse (Fl) blown? . 


is the primary of Tl open? 
3. Are any of the de voltages significantly low? (See Ref above) 
ACTIONS ) 


I. Suspect a shorted tuning capacitor. 


2. Overvoltage protection can reduce +5V and/or -5V outputs. Per- 

form Plus and Minus 5 Volt Adjustment. 

3. Check for shorts in fan cabling (A1J07 to AlJ02, AlP02 to A3P6). 

4. Suspect an open tuning capacitor. 

5. Transformer is OK. To restore missing voltage(s), replace the 
power supply regulator board _ZYV or replace power supply 
assembly, as time and parts dictate. 

Replace power supply assembly. 

7. Call Field Support. . 


| 


Ss BEBE ERREREREE 


FRESE RRRS 
Kitt Le 
a2eee 


et cp A rennet tsntiereemee atte 


Sa ee Ree EERE eRe RRR 
BERR SG ER SPREE R Ree 
PEEP TT eet ee EEE te te fed ef ee fe i Pe 


SP eSe eee SRE sea sees 
esa ene cess alie adh 
ERSREERER 
BsaRE 
ad 
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DLT 32 _ ISOLATING FAULTS IN THE +5 VOLT LOADS (Sheet 1 of 2) 


Warning: None 
Enters from: DLT 1 or as required. 
Procedures: A; B; Plus and Minus 5 Volt Adjustment; Power Supply Repair. 
References: Logic Diagrams 
.| Exits to: DLT 3, Sheet 3° 


s nm ; : 
Aseumptic Either F3 (+5 V) or F4 (-5 V) or both have blown, indicating a fault in the +5 V _ 
loads. Begin each Condition below by turning off circuit breaker CBl and ensuring 
that both F3 and F4 are good. 


_——CSONDITIONS—SSC~C“‘COCCN#N#C#CO*SAC 2 BTS [7 [ao 

1. Restrict +5 V load to the logic chassis (Assy A2). ee sh ee eee 

| _a. Remove connections from a2 backpanel carrying*svto . | | | | | | | | | | 
R/W chassis (A4). Remove A2PB02 from pins on A2 backpanel ble We ihe | | | 

to remove +5 V from operator controls. Remove A2PB03 from ie ole ole Ae Mea ne am, 

| ___ Pinson A? backpanel to renove +5 V fron fault code sd ~ 


backpanel 


c. Turn on circuit breaker CBl. Did either F3 or F4 blow? 
2. Do +5 voltages measure 5.10 + 0.05 v? 
3. Add operator controls to +5 V load: 
a. Reinstall A2PB02 on A2 backpanel pins. 
b. Turn on circuit breaker CBl. Did F3 blow? 
4. Does +5 voltage still measure 5.10 = 0.05 v? 
_ ACTIONS 


1. Problem could be in the logic chassis. Go to Procedure A. 


ae e 


ete le te | | 


Procedure A (for situation 2) or troubleshoot operator contro 
(for situation 5). 
3. Go to condition 3. 


4. Troubleshoot operator controls and replace defective switch o 
indicator. : 


Go to condition 1 on sheet 2. 
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DLT 3 ISOLATING FAULTS IN THE +5 VOLT LOADS 


Warning: None 
Enters from: DLT 3; Sheet lL 


Procedures: 


References: Logic Diagrams 


.| Exits to: 
Assumption: 


. Either F3 (+5 V) or F4 (-5 V) or both have blown, indicating a fault in the +5 V 


emmy 


(Sheet 2 of 2) 


emerson: ammmne: 2 ME 


A; B; Plus and Minus 5 Volt Adjustment; Power Supply Repair 


DLT 1 to complete the Power Up diagnostic (See NOTE below). 


loads. Begin each Condition below by turning off circuit breaker CBl and ensuring 


‘that both F3 and F4 are good. 


CONDITIONS _ 
Add R/W chassis (on assy A4) to =5 V load: 
a. Restore connections on A2 backpanel carrying +5 v to R/W 
chassis. 
“b. Turn on circuit breaker CBl. Did either F3 or F4 blow? 


2. Do =5 voltages still measure 5.10 + 0.05 Vv? © 
3. Add fault code display (on A3 assy) to +5 V load: 
a. Reinstall A2PB03 on A2 backpanel pins. 
b. Turn on circuit breaker CBl. Did F3 blow? 
4. Does +5 voltage still measure 5.10 + 0.05 V2 | 
s~ , ACTIONS 
1. Adjust “5 voltages (see Procedures). If voltages cannot be ad-_ 
justed, a minor load problem (not a dead short) exists. Go to 
Procedure B. 
2, Problem is in the R/W chassis. Go to Procedure B. 
3. Go to Condition 3. 
4, Replace fault code display ‘(—D2ZV) . 
5. 25 v loads are OK. 
6. Call Field Support. 
NOTE 
' Restore £24 v connections to A2 
backpanel before leaving this DLT. 
83323150 N 
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DLT 4 ISOLATING FAULTS IN THE +24 VOLT LOADS 
Warning: None 

Enters from: DLT 1 or as required. 

Procedures: A; B; Power Supply Repair 
References: Logic Diagrams | 
.| Exits to: DLT 4, Sheet 2 


Assumption: 


(Sheet 1 of 2). 


Either F2 (+24 Vv) or F5 (-24 V) or both have blown, indicating a fault in the +24 V 
loads. Supplies are OK, measuring 24 + 2.4 V. Begin each Condition below by turning 
off circuit breaker CBl and ensuring that both F2 and F5 are good. 


fT T™C™C™CCCCNDITIONS C:*C‘i ‘A'«(L 2, 3, 4 | | | 7/8 | 
[ie Restrict 324 Vv loads to logic chassis (assy a2): ss CC] S| ST | | | | | 
| __a. Remove power supply wires from +5 v connections onaz _—sr|_-{| [| {| {| | | | | 
Po BAGRDONC Le ee ee 
[__b. Remove A2PBO1 and A2PBO2 from pins on A2 backpanex. ————s'|_| | | | | | | | | 
[——e."Renove connections from A2 backpanel carrying #24 veo | -|_|_|_1_ 
| CR/Wehassig (M4). Ci CS 
[___4. Remove A2PCOS from power amplifier (_ZSV card). sd 
2. Add run triac to +24 V load: - 

Pa. ‘Separate A3P3 and A3J3 (to brake coil). CdS 
[—Tb.Reiinatali AzPB02 on pins of AZ backpanel. Sd 
[——e, fusn on circuit breaker CB1, Did ¥2 blow) ——S~S 
[Sr Add brake coll to savicd; SSCS 

|. ~Reconnect A3P3 and A3J3. CC 
| 

4 

ra 


. b. Turn on circuit breaker CBl. Did F2 blow? 
ACTIONS 


VRGRRBReR ERS 


= 

Aes 
‘Check +ZYV assy in power supply for shorts. esta 

f= | | 


3. 

4. Check run triac. and cabling for shorts or grounds. 
5 . 

6 


‘5. Go to Condition 3. : 
. Check brake and cabling for shorts or grounds. 


17. Go to Condition 1 on sheet 2 . 
8. Call Field Support. 


x 
a 
2 
° 
= 
a 


2-56 | 83323150 N 


J 


( 


oe 


DLT .4 ISOLATING FAULTS IN THE +24 VOLT LOADS (Sheet 2 of 2) 


Warning: None 

Enters from: DLT 4, Sheet Ll 

Procedures: A; B; Power Supply Repair 

References: Logic Diagrams 

_| Exits to: DLT 1 to complete the Power Up diagnostic (see NOTE below) . 


7) aati 


Assumption: Either F2 (+24 V) or F5 vo -24 V) or both have blown, indicating a fault in. the +24 V 


loads. Supplies are OK, measuring 24 + 2.4 V. Begin each condition below by turning 
off circuit breaker CBl and ensuring that both F2 and F5 are good. 


| CONDITIONS | (1, 2]3/4]/5]6]7] 8/9 
aa am | 


a. Reinstall A2PBO1 on pins of A2 apaeEpaneL: 

b. Turn on circuit breaker CBl. Did F2 blow? 
2. Add R/W chassis to ©24 V load: 

Restore connections on A2 backpanel carrying 224 Vv to 
—R/W chassis. 

D. urn on circuit breaker CBl. Did F2 or F5 blow? 
3. Add power amplifier to =24 V load: 
a. Reconnect A2PCO5 to power amplifier card. 
‘b. Turn on circuit breaker CBl. Did F2 or F5 blow? 

e 


PP TE TE det Pete te fof tT Pet PP 


Check retract capacitor and cabling “fOr “shorts Or ~ grounds. 
Go to Condition 2. 


S70 eRAeece 


Problem is in R/W chassis. Replace fuses and go to Procedure B. 
Go to Condition 3. 
Check power amplifier (ZSV card) for visible shorts. If not 
visible, replace card assembly. 

6. —=24 V loads are OK. 

7. Call Field Support. 


; 
L NO | 
st feet fol 


al el wl pl ee 
e . eo e e : ~ 


NOTE 


Restore +5 v connections to A2 back- 
panel before leaving this DLT. 


| 
PeCEEEEEECCHHEBEE 
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Warning: None 
Enters from: pit 1 
Procedures: None 
References: Section 3 of Hardware Reference Manual gives waveform for servo quadbits. 
: Exits to: DLT 6 when seek problem is corrected. 


Assumption: | | rts | : 
' when unit is powered up, READY indicator does not come on. This indicates a failure 
- to do a first seek to track 0. Electromechanical parts were checked in DLT 1, 
' pointing to a problem in the logic or in the mini module. 


PT TTTCS™C™C~*‘“‘NNDTKNG  sC“‘S™C*d A 243(4)5/617/8/ 9° 

Ti. Are quadbits present at output of B01/COl card (pin Bol-31a)?7_——s | ¥| N| -| -| | | | | 

| 2. After corrective actions, does READY indicator come ona few |_| {./ | | | | | | 

[seconds after power is applied? = —(‘; Ud Hf et | 

ee ____ ACTIONS __|1/ 2/3] 4/5 |6 {7 [8 jo | 
1. Replace —KBX card (Analog Servo) at A2B01/C0l. Pape ddeipe sh temp ae 
2. Replace —FFX card (Write PLO) at A2A01. Ley F2t-j-[-]| | [EL | | 
3. Replace —FGX card (Fault/Control) at A2B02/C02. ral =] =| =) 1] | 


[ 4. Replace -25V card (power amp) at azcos. a tT | | 


5. Replace —JBX card (Microprocessor Control) at A2B03. 


IRSMDERDOSAC 


x 
a 
a 
° 
x 
a 
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DLT 6 rvz, CONTINUOUS SEEKS oe 
Warning: None , 

Enters from: DLT 1 or DLT 5 

Procedures: None 

References: Logic Diagrams; Servo Gain and Velocity Overshoot Adjustments (Sect. 2B) 

Exits to: DLT 7 

Assumption: 


TB216A FTU connected to drive as described in Sect. 2A 


} 4. If this is a dual channel unit, replace —FBX card (Dual Ch 


1. 
2. Local/remote switch on drive (card B02/C02) set to REM. 
3 Drive to be powered up and exercised from FTU. 


CONDITIONS 
1. Can drive be powered up from FTU? 
2. Can drive be selected from FTU? 
3. Actuate RTZ switch on FTU. Does FTU'sS ON CYL light blink off 
and then come back on? 


4. Set FTU to initiate continuous 822 cylinder seeks. 
a. Set ACCESS SELECT switch to DIRECT CONT. 
b. Enter Cyl Addr of 33616 (17668) and [16 (08). 
c. Actuate FTU's GO switch. Does FTU's ON CYL light blink 
off and on during the continuous seeks? 
5. Has the FTU's SEEK ERROR light come on? 
6. Select cylinder 825 to force a seek error. 
Enter Cyl Addr of 22916 (1471g) ana 916 (08). Does 


SEEK ERROR light come on when attempting a seek to track 825? _ 


RSE RONS 


i 


ee 


ee 
ry 


ACTIONS 

1. Operation successful. If you wish to optimize throughout, per- oe 
form Velocity Overshoot Adjustment now (see Procedures) ; 
otherwise, go to DLT 7. 

2. Replace -FGX card (Fault/Control) at A2B02/C02. 

3. Replace —FAX card (I/O) for affected channel (A2A04, CH I; 
A2B04 CH ITI). 


Sey 
gi 
co 
ae 


Steering) at A2C04. 


5. Replace _JBX card (Microprocessor Control) .at A2B03. 
6. Replace —KBX card (Analog Servo) at A2B01/COl. 


RL tN 


7. Check Servo Gain and Velocity Overshoot Adjustments (see 


Procedures) . i A 


8. Call Field Support. 


BAUME ESSRU ERE See eee 
iz eeeee | 


KOR OTIS 
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DLT 7. wRITE/WRITE FORMAT 


Warning: None 

Enters from: o.LtT 6 

Procedures: None 

References: Logic Diagrams; TB216A FTU manual. 
_| Exits to: DLT 7, Sheet 2 


Assumption: 


TB216A FTU connected to drive and set up for Write or Write Format operation with 
sequential head selection and FTU AM/SECTOR switch in AM position (see FTU manual). 


Te C™~™CCCNCNDITHN Cd 213 41 5 (6{ 7/8/19 
PT. FAULT light on PTU panel comes on? S—SsSSCSCSCS ev x PT 
[2 FAULT light on WMD panel comes on? —SS—~—tsSCS Et x =| TE TT 

. Does. fault appear only for Write Format operations? SH a 


; 


ls 


| = | 
ie) 
1. No problem - proceed to DLT 8. | x | 
2. Troubleshoot FAULT indicator circuit. IF 5 V is present be- | = | 
tween pins 1 and 3 of A3P4, replace FAULT indicator/switch. . pei 
If not, suspect the —FGX card (A2B02/C02) or cable between sel 
A2PB02 and A3P4. || 
- Go to Condition 1 on Sheet 2. 
4. Go to Condition 2 on Sheet 2. 


we 


estes eS ie a2 We oe aha 
ARERR ERE RE AOREROE 


x 
a 
» 
° 
= 
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‘we DLT 7 wWRITE/WRITE FORMAT . (Sheet 2 of 2) 
Warning: None 
Enters from: DLT 7, Sheet 1 


Procedures: None 
References: Logic Diagrams; TB216A FTU manual. 


Exits to: DLT 8 
Assumption: 


en smnain: 


TB216A FTU connected to drive and set up for Write or Write Format operation with 
sequential head selection (see FTU manual). 


CONDITIONS 7 7]2/3|/4]5|6]7|/8] 9] 


I. Set FTU's AM/SECTOR switch to SECTOR and try again. es ew fee We Ree 
Does FAULT light still come on? . oie to. 
2. Check fault display on card _DZV. Are any of the following ede | | , 
a ft “ita 
es “a. Fault Code 2: Not on Cylinder and Read or Write? | = | Y | = | eee eee 
— b. Fault Code 4: Head Select Fault? HE I 
c. Fault Code 3: Write Fault? f-[|-{-|-| x] -| co | 
d. Fault Code 5: Read and Write Fault? slab oatet 
ACTIONS _{ 1] 2] 3) 415 [6 )7 |8 |e 
Ay Replace —FEX card (Read PLO) at A2A03. {aul -] f-[-|[- j 
2. Return FTU's AM/SECTOR switch to AM position; repeat test and | -| 1] | -| -| : 
then go to Condition 2. ae E ligtl . 
3. Replace —FGX card (Fault/Control) at A2B02/C02. neees i? 
‘ow 4. Replace —KBX card (Analog Servo) at A2B01/C0l. P| - | 2 Be a 
5. Check Servo Gain and Velocity Overshoot Adjustments (see Sect HY . oe 
2B). | Happs | 
6. Replace —_JBX card (Microprocessor Control) at A2B03. |-[-| }-[-| -| 
7. Check that write protect switches (on front panel and on B02/C02 Re fe] ie 
card) are OFF. coil a3 AE a 
8. Replace —NON card (Writer & Select) at A4A2/B2. oa eal f2| 5 | 
9. Replace —FAX card (I/O) for affected channel (A2A04, CH I; Be =| 6 | Jes. 
A2B04, CH II). | x > : 
es 10. Replace _FFX card (Write PLO) at A2A01. f~|-{-|]-|3 _ 
11. Replace _FBX card (Dual Ch Steering) at. A2C04 if drive is dual aS ci le | 
channel. Ete | [| 
12. Replace mini module. MBEIesEs Se 
13. Call Field Support. ls|/3je|4[se]3 _ 
7 Pees er 
a is ale alee 
aa ilies. 
aes — ales 
sal oes 4 | 
ae We Ra ee a ee 
SE EH 
FERREEEEE 
ae |_| 
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Warning: None 

Enters from: DLT 7 

Procedures: None 

References: Logic Diagrams; TB216A (FTU) manual 

_| Exits to: None (Maintenance Diagnostics Completed). 


Assumption: 


TB216A connected to drive and set up for Read operation with sequential head selectio 
(see FTU manual). 


CONDITIONS 


- Was address read properly? 


7 


i 
eco} [x |e [= 


K 


Y 


| 


2. Was data read properly? 


3. Are errors head-related? 


[ro 2 |e | | 


atisfactorily. 

2. Check that DATA switches on FTU are set to read the pattern pre- 
viously written. 

3. Replace _FEX card (Read PLO) at A2A03. 

4, Replace _FFX card (Write PLO) at A2A01. 

5. Replace —FAX card (1/0) for affected channel (A2A04, CH I; 
A2B04,.CH II). 

. Replace: -JBX card (Microprocessor Control) at A2B03. 

Replace —NSN card (Digital Read) at A4Al1. 

Replace —NRN card (Read Analog) at A4A3/B3. 

Replace. NON card (Writer & Select) at A4A2/B2. 

10. Faulty heads - replace mini module. 

1l. Reformat disk using WRT FORMAT procedure in FTU manual. 

12. Call Field Support. 


Diagnostics have been completed s 


: 


t . 
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SECTION 2D 


REPAIR AND REPLACEMENT 


( 
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REPAIR AND REPLACEMENT — 2D 


INTRODUCTION 


This section provides all necessary information. needed to per- 
form the adjustment, removal, and replacement of field replace- 
able parts of the drive. If an adjustment procedure is includ- 
ed, and if there is some doubt as to the need for replacement, 
the adjustment procedure should be attempted before the final 
decision to replace the part is made. 


Information included in this section assumes that the reader is 
thoroughly familiar with the General Maintenance section of 
this manual. In addition to the information presented in this 
section, the reader will find that the illustrations in the 
parts data section are very useful. 


If the drive is slide mounted, most procedures can be performed 


with the drive extended from its normal operating position (in 
“line with other drives or in an equipment rack). If the drive 


is mounted in a fixed position, it will be necessary to remove 
the drive to perform maintenance. | 


Repair is limited to the removal and replacement of the various 
assemblies and parts of the drive, and to the adjustment of 
those components. The illustrations show all the field re- 
Placeable parts of the drive, and their relationship to one an- 


other. The following procedures are included in the order 


stated: 

e Entire Drive Removal and Replacement 
Slide Rails Removal and Replacement 
Top Cover Removal and Replacement 
Bottom Cover Removal and Replacement 
Rear Cover Removal and Replacement 
Front Panel Removal and Replacement 
Fan Removal and Replacement 
Primary Filter Removal and Replacement 
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Drive Belt Removal and Replacement 

Motor Static Spring Removal and Replacement 
Spindle Ground Spring Removal and Replacement 
Logic Chassis Removal and Replacement 

Logic Chassis Hinge Removal and Replacement 
Mini Module Removal and Replacement 

Drive Motor Removal and Replacement 

Drive Motor Brake Removal and Replacement 
Speed Sensor Removal and Replacement 

Power Supply Removal and Replacement 

Power Supply Repair 


All procedures in this section. require that power to the drive 
be turned off and that assemblies be accessible. 


After completing any of these procedures, perform the Checkout 
procedure given in section 1 of this manual. 


ENTIRE DRIVE REMOVAL AND REPLACEMENT 


This procedure contains instructions for removing the drive 
from its rack for maintenance purposes and reinstalling it lat- 
er. Two people are needed for EAEEIAS the drive off and onto 
the slide rails. 


When removing a defective drive and replacing it with another 
drive from the factory, refer to section 1 of this manual for 
information about packaging, unpackaging and installation in- 
formation. 

REMOVAL 


1. Disconnect drive from ac power by unplugging power cord 
from ac source. 


2. Extend drive fully to maintenance position. 

3. Perform Top Cover Removal procedure. 

4. Disconnect I/0 cables from card assemblies of the logic 
chassis. Remove I/O cable mounts and detach I/O cables 


from drive. 


5. Remove ground cable at rear of drive. 
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Perform Top Cover Replacement procedure. 


Loosen and lower slide assembly catch on each J bracket 
(see figure 1-7). 


Lift drive slightly and slide forward until J bracket 


Clears J bracket catch at rear of each slide rail. 


NOTE 


Step 9 requires two people. 


9. Gift drive straight up and remove. 
REPLACEMENT 
NOTE 
Step 1 requires two people. 

1. Lift replacement drive onto fully extended slide rails, 
making certain that J brackets slide beneath J bracket 
catches at rear o£ slide rails. Ensure that mounting 
stop on underside of each J bracket fits into mounting 
notch on each outer slide. Figure 1-8 shows slide mount- 
ing sequence. . 

2. Position 90-degree tabs of each slide assembly catch 
firmly against each outer slide and tighten their adjust- 
ment nuts. This secures MMD on the slide assemblies. 

3. Perform Top Cover Removal procedure. 

4. Install all I/O cables as described under System Cabling 
in section 1 of this manual. 

5. Install ground cable at rear of drive as described under 
System Grounding in section 1 of this manual. 

6. Install line terminators as required. Refer to System 
Cabling discussion in section 1 of this manual. 

7. Return drive to operating position in mounting rack. 

8. Plug drive into source ac power. 

9. Return drive to online operation. 
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SLIDE RAILS REMOVAL AND REPLACEMENT 


This procedure is limited to replacement of a defective slide 
rail. Two people are needed for lifting the drive off and onto 
the slide rails. Information about initial installation of 


Slide rails in a rack is given in section 1 of this manual. 


REMOVAL 


1. Perform Entire Drive Removal procedure. 


2. Loosen hardware attaching defective slide rail to rack. 


3. Remove slide rail. 


REPLACEMENT 


1. Remove J bracket from replacement slide rail and return 


with defective slide rail. See figure 1-7. 


2. Loosen adjusting screws on front and rear recess brackets 


such that slide assembly can be positioned in rack. 


3. Position slide assembly in rack and tighten hardware se- 


curing slide assembly to rack. 


4. Tighten adjusting screws on recess brackets. 


5. Ensure that slide rail assemblies are aligned horizontal- 


ly and vertically, and that assemblies are parallel. 


6. Perform Entire Drive Replacement procedure. 


TOP COVER REMOVAL AND REPLACEMENT 


This procedure applies either to replacement of a defective top 
cover or to temporary removal of the top cover to access other 


components in the drive. 


REMOVAL 


1. Extend drive fully to maintenance position. 


2. Place circuit breaker CBl in OFF position and disconnect 


power cord at drive or ac source. 
3. Remove screws securing top cover to drive. 


4. Remove top cover. 
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REPLACEMENT 


1. Place top cover over drive and align holes in cover 
screw holes. 


2. Replace screws to hold top cover to base frame. 
3. Restore power to drive. 
4. Return drive to operating position in mounting rack. 


5. Return drive to online operation. 


BOTTOM COVER REMOVAL AND REPLACEMENT 


with 


This procedure applies either to replacement of a defective 
bottom cover or to temporary removal of the bottom cover to ac- 


cess other components in the drive. 


REMOVAL 


1. Extend drive fully to maintenance position. 


2. Place circuit breaker CBl in OFF position and disconnect 


power cord at drive or ac source. 


3. Loosen screws securing bottom cover to base frame as 


shown in figure 2-27. 


4. Slide cover toward front of drive until screws align with 
enlarged holes in cover. Lower cover until cover clears 


base of unit. 


5. Remove bottom cover. 
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Figure 2-27. 


Bottom Cover 
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REPLACEMENT 

1. Ensure that vinyl closures are installed on mini module 
studs to prevent bottom cover from contacting studs. 

2. Align enlarged holes in bottom cover with screws in base 
frame. Raise cover allowing screws to pass through holes 
and then slide cover toward rear of drive. 

3. Tighten screws securing bottom cover to base frame. 

4. Restore power to drive. 

5. Return drive to operating position in mounting rack. 

6. Return drive to online operation. 


REAR COVER REMOVAL AND REPLACEMENT 


This 
rear 


procedure applies either to replacement of a defective 


cover Or to temporary removal of the rear cover to access 


other components in the drive. 


It is difficult to remove the rear cover without removing the 
drive from the rack; therefore, two people are needed for 
lifting the drive off and onto the slide rails. 


REMOVAL 


1. 


Perform Entire Drive Removal procedure. 
NOTE 
On Older drives, it may be necessary to remove 


J brackets to remove screws attaching rear 
cover to sides of drive. 


2. Remove screws at base of rear cover. 
3. Remove rear cover. 
REPLACEMENT 

l. Install replacement rear cover into position on base 
frame. 

2. Replace screws at base of rear cover. On each side of 
drive, use only the rear hole if more than one is avail- 
able. 

3. Perform Entire Drive Replacement procedure. 
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FRONT PANEL ASSEMBLY REMOVAL AND REPLACEMENT 


REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Disconnect plug A3P6 (at left side of drive as viewed 
from the front). 

3. Loosen screws attaching each front panel gusset to base 
frame (see figure 2-28) and slide front panel assembly as 
far as possible from base frame. 

4. Disconnect plug A3P4 (at right side of drive as viewed 
from the front). 

5. Remove ground strap connected to fan mounting plate or to 
fans from base frame (if present). 

6. Remove front panel cover by pressing at top of cover un- 
til it snaps free. 

7. Disconnect plug A3Pl1 from DZV display assembly. 

8. Remove screws attaching each front panel gusset to base 
frame as shown in figure 2-28. 

9. Remove front panel assembly. 

REPLACEMENT 

1. Align front panel gussets with screw holes in base frame. 

2. Loosely install screws with flat and lock washers through 
gussets securing front panel assembly to base frame. 

3. Connect plug A3P4 (at right side of drive as viewed from 
the front). 

4. Connect plug A3P6 (at left side of drive as viewed from 
the front). 

5. Connect plug A3Pl1 to _DZV display assembly. 

6. Reattach ground strap (connected to fan mounting plate or 
fans in some drives) to base frame. 

7. Slide front panel assembly as far asS possible toward base 
frame. 

8. Tighten screws through front panel gussets. 

9. Perform Top Cover Replacement procedure. 
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Figure 2-28. 
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Front Panel Assembly Removal 
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10. Replace front panel cover by inserting top of cover first 
and then pushing bottom into place. 


ll. Return drive to online operation. 


FAN REMOVAL AND REPLACEMENT 
This procedure contains instructions for replacing a fan. 
Cable tie straps, spare connector pins, and a tool for removing 
connector pins are needed for fan replacement. 
REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Disconnect plugs A3P4 and A3P6 from front panel. 

3. Loosen screws through gussets securing front panel to 

drive frame and move front panel assembly as far as pos- 


Sible from base frame (See figure 2-28). 


4. Remove cable tie straps holding fan power and indicator 
leads together. 


5. Remove connector pins attached to leads of defective fan 
from A3J6 as shown in figure 2-29. 


6. Remove ground strap connected to fan mounting plate or to 
fans from base frame (if present). 


7. Remove hardware attaching fan mounting plate to front 
panel. 


8. Remove fan mounting plate with fans. 


9. Remove hardware securing defective fan to fan mounting 
plate. Remove ground strap from that fan (if present). 


10. Remove defective fan. 


REPLACEMENT 


1. Align replacement fan with screw holes on fan mounting 
plate. 


2. Secure fan to fan mounting plate with attaching hardware 


as shown in figure 2-29. Replace ground strap if fan was 
originally grounded. 
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Figure 2-29. Fan Removal and Replacement 
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10. 


11. 


Cut fan power leads to lengths’ required. Use lead 
lengths on removed fan as a correct measure for leads on 
replacement fan. 


Strip ends of leads and crimp a connector pin on each 
lead. 


Insert pinned leads into the same locations of A3J6 from 
which the removed leads were taken. 


Replace cable tie straps in approximate locations from 
which straps were removed. 


Align fan plate with screw holes on each side of front 
panel as shown in figure 2-29. 


Secure fan mounting plate to front panel assembly with 
attaching hardware as shown in figure 2-29. Reconnect 
ground strap to base frame if necessary. 

Connect plugs A3P6 and A3P4 to A3J6 and A3J4 respectively. 


Slide front panel assembly as far as possible toward base 
frame and tighten screws through front panel gussets. 


Perform Top Cover Replacement procedure. 


PRIMARY FILTER REMOVAL AND REPLACEMENT 


This procedure contains instructions for either cleaning or re- 
placing the primary filter. 


REMOVAL 


1. 


2s 
3. 
4. 


Remove front panel cover by pressing at top of cover un- 
til it snaps free. 


Pull primary filter from cavity in front panel. 
Retain filter if not defective. 


Wash filter with detergent, dry, and spray with filter 
coat. 


REPLACEMENT 


Le 


Install cleaned or replacement filter back into cavity in 
front panel. 


Replace front cover by inserting top of cover first and 
then pushing bottom into place. 
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DRIVE BELT REMOVAL AND REPLACEMENT 

This procedure applies either to replacement of the drive belt 
or to temporary removal of the drive belt to allow removal of 
other components. Two people are needed to install a drive 


belt, one to position the drive motor and the other to align 
the belt on the pulleys. 


REMOVAL 
1. Perform Top Cover Removal procedure. 
2. Perform Bottom Cover Removal procedure. 
CAUTION 
Do not allow spindle to rotate during drive 
belt removal. . Rotating the spindle in the 
wrong direction could damage the mini module. 
3. Push drive motor forward until drive belt falls off as 
shown in figure 2-30. 
REPLACEMENT 
NOTE 


The following step may require two people. 


1. Push drive motor forward until drive belt slips over pul- 
leys on spindle and drive motor. 


CAUTION 


In the following step, failure to rotate the 
spindle in the specified direction could 
damage the mini module. 


2. Rotate spindle in direction shown in figure 2-30 until 
drive belt is centered on pulleys. 


3. Perform Bottom Cover Replacement procedure. 


4. Perform Top Cover Replacement procedure. 
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MOTOR ANTISTATIC SPRING REMOVAL AND REPLACEMENT 


all REMOVAL 
1. Perform Top Cover Removal procedure. 
2. Remove motor antistatic spring by removing attaching 
hardware from base of spring as shown in figure 2-31. 
REPLACEMENT 
1. Install replacement motor antistatic spring on brake 
~housing with attaching hardware shown in figure 2-31. 
2. Perform Top Cover Replacement procedure. 
Sd SPINDLE GROUND SPRING REMOVAL AND REPLACEMENT 
REMOVAL 
1. Perform Bottom Cover Removal procedure. 
2. Remove spindle lock and ground spring by removing attach- 
ing hardware and ground strap (if used) as shown in fig- 
ure 2-32. 
‘ean’ 
REPLACEMENT 
1. Install replacement spindle lock and ground spring loose- 
ly with ground strap (if used) and attaching hardware as 
shown in figure 2-32. 
2. Position spindle lock and ground spring so that spindle 
shaft is centered in ground spring cup. 
w 
3. Tighten screws to hold spindle lock and ground spring in 
operating position. 
4. Perform Bottom Cover Replacement procedure. 
‘tame 
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Figure 2-31. Motor Antistatic Spring Removal and Replacement 
LOGIC CHASSIS REMOVAL AND REPLACEMENT Aa, 
REMOVAL 
1. Perform Mini Module Removal procedure. 
2. Lower logic chassis to normal operating position. 
3. Disconnect I/O cables from I/O cards in logic chassis. 
4. Disconnect all power leads and ground straps on logic 
chassis wire wrap backpanel. 
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Figure 2-32. Spindle Lock and Ground Spring 


NOTE 


All cables in main harness have a plastic iden- 
tification tag indicating the destination on 
logic chassis. All connectors on the end of 
each cable have a pin strip showing backpanel 
pins to which connectors attach. When connec- 
tor is properly attached, the pin strip is vis- 
ible (up). 


5. Disconnect all logic cables from logic chassis wire wrap 
‘backpanel. 


6. Support logic chassis while removing screws securing base 
of logic chassis to hinge. The best approach is to 
insert a long screwdriver up through cutouts in base 
frame. 


7. j\Lift logic chassis straight up and remove. 
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REPLACEMENT 

1. Place logic chassis hinge in normal operating position. 

2. Support replacement logic chassis in normal operating po- 
Sition and install screws securing chassis to hinge. 

3. Transfer logic cards from old logic chassis to replace- 
ment logic chassis. 

4. Connect all cables to logic chassis wire wrap backpanel 
locations indicated on cable identification tags and con- 
nector pin strips. 

Example: A2B01 

LOgic Chassis Card Position 
The pin strips indicate wire wrap pins on which connec- 
tors are inserted. 

5. Connect all power and ground leads to terminals on wire 
wrap backpanel. 

6. Connect I/O cables to I/O cards on logic chassis. 

7. Raise logic chassis to maintenance position. 

8. Perform Mini Module Replacement procedure. 


LOGIC CHASSIS HINGE REMOVAL AND REPLACEMENT 


This procedure contains instructions for replacing the logic 
chassis hinge. New cable tie straps are needed for hinge re- 
placement. 


REMOVAL 


Perform Top Cover Removal procedure. 
Disconnect I/O cables from I/O cards in logic chassis. 


Perform Mini Module Removal procedure, 
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4, Cut cable tie straps holding main harness to logic chas- 
sis hinge. 


5. Remove screws securing hinge to logic chassis. The best 
approach is to insert a long screwdriver up through cut- 
outs in base frame. 


CAUTION 


During the remainder of this procedure, avoid 
straining cables and wires attached to logic 
chassis backpanel. 


6. Rotate logic chassis to maintenance position and support 
it there while removing screws securing base of hinge to 
base frame. 


7. Remove defective hinge and rest logic chassis in normal 
position. 
REPLACEMENT 
1. Rotate logic chassis to maintenance position and support 
it while installing screws’ securing base of hinge to base 
frame. 
2. Lower logic chassis to normal position and support it 
there while installing screws securing hinge to logic 


chassis. 


3. Replace cable tie straps securing main cable harness to 
hinge assembly. 


4. Connect I/O cables to I/O cards in logic chassis. 
5. Perform Mini Module Replacement procedure. 


6. Perform Top Cover Replacement procedure. 


MINI MODULE REMOVAL AND REPLACEMENT 


The mini module is not field repairable and must not be disas- 
sembled. The only mini module components replaceable in the 
field are the read/write cards, the spindle lock and ground 
spring, and the speed transducer. For any other mini module 
problems, perform the following procedures to remove and re- 
place the mini module: 
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REMOVAL 


16. 


Perform Top Cover Removal procedure. 
Perform Bottom Cover Removal procedure. 
Perform Drive Belt Removal procedure. 


Lock actuator by rotating actuator shipping lock counter- 
clockwise to locked position (see figure 1-11). 


Loosen screwS on underside of module securing spindle 
lock and ground spring to module chassis. Rotate spindle 
in direction of arrow and position spindle lock and 
ground spring forward so that pin on spindle pulley is 
engaged in notched portion of spindle lock and ground 
spring. Tighten screws. See figure 2-33. 

Disconnect speed transducer at connector A3J5. 


Disconnect base frame ground strap from mini module (see 
figure 2-33). 


Loosen screws at side of base frame as shown in figure 
2-28 and slide front panel assembly as far as possible 
from base frame. 


Remove PC card clamp by pressing in on each side of clamp 
and lifting it straight up. 


Remove screws securing I/O cable mounts to logic chassis 
and rear panel of drive. 


Raise logic chassis to maintenance position. 
Disconnect plug A4P01 from PC assembly NSN. 
Disconnect plug A4P02 from PC assembly NON. 
Disconnect plug A4P04 from PC assembly _WJN. 


Disconnect ground lead from quick connect on PC assembly 
WIN. 


NOTE 


Install PC assemblies removed in next step 
into the replacement mini module. 


Remove PC assemblies NSN, _NQN, and _NRN. 
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Figure 2-33, Mini Module Removal and Replacement 


83323150 R | 2-83 


17. Remove hardware attaching module to base frame as shown am, 
in figure 2-33. =e 

18. Remove mini module by lifting it straight up until module 
Clears drive. 

19. Remove deck insulator bushings from removed module and 
install them back in base frame. | 

REPLACEMENT 

1. Position replacement mini module so that three mounting 
studs are inserted through deck insulator bushings in 
holes provided in base frame (see figure 2-33). 

2. Lower logic chassis to normal operating position and mam. 
tighten fastener or screw at front of logic chassis to _ 
hold chassis in position. 

3. Connect ground lead to quick connect on PC assembly _WJUN. 

4, Connect plug A4P04 to PC assembly WJN. 

5. Install PC assemblies NSN, _NOQN, and _NRN. 

6. Connect plug A4P02 to PC assembly NON. —, 

7. Connect plug A4P01 to PC assembly NSN. 

8. Install PC card clamp by pressing on each side of clamp 
and lowering into position over read/write cards. 

9. Slide front panel assembly as far as possible toward base 
frame. 

10. Tighten screws through front panel gussets. 

CAUTION 
In the next step, tighten hardware to a torque 
from 0.7 to 1.2 Nem (6 to 11 lbf-in). 

11. At bottom of drive, replace hardware attaching module to 
base frame (see figure 2-33). Ensure that vinyl closures 
are installed on mini module studs. 

12. Connect ground strap from base frame to mini module. 
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13. Plug in speed transducer at A3J5 connector. 


14. Position spindle lock and ground spring so that its con- 
tact is. centered on spindle shaft. Tighten screws (see 
figure 2-32). 

15. Perform Drive Belt Replacement procedure. 


16. Attach I/0 cables to logic chassis and rear panel of 
drive by reinstalling cable mounts. 


17. Unlock actuator by rotating actuator shipping lock clock- 
wise to unlocked position (see figure 1-11). 


18. Perform Bottom Cover Replacement procedure. 


19. Perform Top Cover Replacement procedure. 


DRIVE MOTOR ASSEMBLY REMOVAL AND REPLACEMENT 

Removal and replacement of the drive motor assembly is describ- 
ed in two procedures, one for Series Code 20 and below, and the 
other for Series Code 21 and above. Drives built in Series 
Code 20 and below (figure 2-34) and drives built in Series Code 
21 and above (figure 2-36) have different spring mechanisms at- 
tached to the drive motor. 


Replacing only the drive motor is not recommended. The proce- 


dure for older drives requires two people for lifting the drive 
off and onto the slide rails. 


REMOVAL AND REPLACEMENT (S/C 20 & BLW) 

Removal (§/C 20 & Blw) 
1. Extend drive fully bor gat weenanee position. 
2. Perform Bottom Cover Removal procedure. 
3. Perform Drive Belt Removal procedure. 


4, Perform Rear Cover Removal procedure. 


5. Disconnect drive motor cable at connector AlJ09 as shown 
in figure 2-34. 


6. Disconnect cable at connector A3J3 going to motor brake 
assembly. 
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Figure 2-34. Drive Motor Assembly (S/C 20 & BLW) 
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7. Remove constant force spring (see figure 2-35) by placing 
: screw driver blade along spring and pushing forward to 
bt release spring spool from notch in motor mount plate. 

Slowly remove screw driver allowing spring to coil up. 

8. Remove shoulder screw and set aside spring spool and con- 
stant force spring. 

9. Remove retaining clip by pressing down on each side of 
clip and sliding clip from around pivot pin. 

10. Remove flat washer from pivot pin. 

ll. Rotate motor bracket forward and lift motor mount to 
clear pivot pin and bearing hole (in base frame). Remove 
drive motor assembly. 

—_ Replacement ($/C 20 & Blw) 

1. Position drive motor assembly so that pivot of motor 
bracket slides into associated hole in base frame and 
hole in motor bracket slides onto pivot pin. ‘Lower drive 
motor assembly into position. 

2. Replace flat washer on pivot pin. 

—_ 3. Insert retaining clip by pressing down on both sides of 
clip while sliding it into notch on pivot pin. 

4, Attach constant force spring as follows: 

a. Attach constant force spring to base frame with shoul- 

der screw. 

b. Place screw driver blade along spring and push forward 
until spring uncoils allowing spe tng spool to slip in- 
— to notch in motor bracket. 

5. Reconnect drive motor and brake cables at connectors 
AlJ09 and A3J3. 

6. Perform Rear Cover Replacement procedure. 

7. Perform Drive Belt Replacement procedure. 

8. Perform Bottom Cover Replacement procedure. 

9. Perform Top Cover Replacement procedure. 
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Figure 2-35. Removing Constant Force Spring (S/C 20 & BLW) 
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REMOVAL AND REPLACEMENT (S/C 21 & ABV) 


Removal (S$/C 21 & Abv) 


l. 


Extend drive fully to maintenance position. 
Perform Bottom Cover Removal procedure. 
Perform Drive Belt Removal procedure. 


Disconnect drive motor cable at connector AlJ09 as shown 
in figure 2--36. 


Disconnect cable at connector A3J3 going to motor brake 
assembly. 


Release constant force spring as follows: 


a. Remove spring assembly lock screw with 5/32 in allen 
wrench (see figure 2-36). Set lock screw aside. 


b. Insert 5/32 in allen wrench in hex hole in spring as- 
sembly (see figure 2-37). | 


c. Rotate allen wrench clockwise to extend spring assem- 
bly and loosen constant force spring (see figure 2-37). 


d. Release spring spool from notch in motor bracket. 


Remove retaining clip by pressing down on each side of 
clip and sliding clip from around pivot pin. 


Remove flat washer from pivot pin. 
Rotate motor bracket forward and lift motor mount to 


clear pivot pin and bearing hole (in base frame). Remove 
drive motor assembly. 


Replacement (S/C 21 & Abv) 


1. Position drive motor assembly so that pivot of motor 
bracket slides into associated hole in base frame and 
hole in motor bracket slides onto pivot pin. Lower drive 
motor assembly into position. 

2. Replace flat washer on pivot pin. 

3. Insert retaining clip by pressing down on both sides of 
clip while sliding it into notch on pivot pin. 
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tach constant force spring as follows: 


Slip spring spool into notch in motor bracket (see 


figure 2-37). 


Insert 5/32 in allen wrench in hex hole in spring as- 


sembly. 


Rotate allen wrench fully counterclockwise to retract 
spring assembly and tighten constant force spring. 


Replace spring assembly lock screw with 5/32 in allen 


wrench (see figure 2-36). 


connect drive motor and brake cables at connectors 


J09 and A3J3. 
rform Drive Belt Replacement procedure. 
rform Bottom Cover Replacement procedure. 


rform Top Cover Replacement procedure. 


DRIVE MOTOR BRAKE REMOVAL AND REPLACEMENT 


REMOVAL 


diss Pe 


rform Top Cover Removal procedure. 


2. Disconnect cable to brake assembly at A3J3 connector. 


3. Remove hardware securing brake housing to drive motor as 
shown in figure 2-38. 


4. Lift brake housing and brake from shaft of drive motor. 


5. Remove hardware securing brake to brake housing and re- 


mo 


Ts Li 


ve defective brake. 
NOTE 


It is necessary to replace the coupling on the 
motor shaft if the coupling looks defective or 
if it does not match the coupling supplied in 
the replacement brake kit. If so, perform 
steps 6 and 7. 


6. Loosen hex screws securing coupling to drive motor shaft. 
ft and remove coupling from motor shaft as in figure 
2-38. 
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Figure 2-38. Brake Removal and Replacement 
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REPLACEMENT 


NOTE 
Steps 1 thru 3 apply if coupling was removed 
from motor shaft or is in need of adjustment. 
If not, proceed to step 4 for brake replacement. 

1. Align key slot in coupling with key on motor shaft. 

2. Set gauge supplied with brake kit on raised surface of 
drive motor as shown in figure 2-38 and bring top surface 
of coupling into contact with gauge. 

3. Tighten hex screws securing coupling to motor shaft. 

4. Insert replacement brake into brake housing. a, 

5. Secure brake to brake housing with attaching hardware 
shown in figure 2-38. 

6. Replace brake assembly over drive motor shaft and coup- 
ling. 

7. Secure brake housing to drive motor with hardware shown 
in figure 2-38. 


8. Connect cable to brake assembly at A3J3 connector. 


9. Perform Top Cover Replacement procedure. 


SPEED TRANSDUCER REMOVAL AND REPLACEMENT 


This procedure contains instructions for replacing or adjusting 
the speed transducer. Feeler gauges are needed to set the dis- 
tance between the speed transducer and the spindle pulley. 


‘REMOVAL 
1. Perform Bottom Cover Removal procedure. 


2. Disconnect cable to transducer at connector A3J5 as shown 
in figure 2-39. 


3. Loosen transducer clamping screw. 


4. Remove transducer from clamp. 


2-94 83323150 N cas 


( 


A3J5 


“a 


TRANSDUCER 
—< 


NOTES: 


Figure 2-39, 


83323150 R 


TRANSDUCER 
CLAMPING 
SCREW 


MOUNTING © 
SCREWS 


SPINDLE 
PULLEY 


TO AVOID DAMAGE TO MODULE 
ROTATE SPINDLE ONLY IN DIRECTION 
SHOWN BY ARROW 


ADJUST SPACING TO 0.15 £0.005mm 
(0.006 +0.002 in) WHEN TRANSDUCER 
AND NOTCH ARE ALIGNED 


~SPINDLE LOCK & 
GROUND SPRING 


9P29G 


Speed Transducer Removal and Replacement 


REPLACEMENT 


Rotate spindle pulley in direction of arrow. 

Insert replacement transducer into clamp and adjust dis- 
tance between transducer and spindle pulley as specified 
in figure 2-39. 

Tighten transducer clamping screw. 


Recheck distance between transducer and spindle pulley, 
and correct it if necessary. 


Rotate spindle pulley in direction shown by arrow to ver- 
ify that speed transducer does not contact spindle pulley. 


Connect cable to transducer at connector A3J5. 


Perform Bottom Cover Replacement procedure. 


POWER SUPPLY REMOVAL AND REPLACEMENT 
REMOVAL 


Disconnect power cord from ac source and from power sup- 
ply. 


Perform Top Cover Removal procedure. 


Disconnect plugs Al1P03, A1lP02, A1lP09, and A1lP10 from pow- 
er supply. 


Disconnect all ground straps from power supply and make a 
note of their location. 


NOTE 


When removing cable tie straps, hold mounting 
hardware to prevent it from falling into power 


Supply. 


Remove cable tie straps holding cables to power supply. 
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NOTE 
On units series code 23 through 26, the screws 
attaching one of the power supply support 
brackets to the base frame may be inaccessible 
with the rear cover in place. On these units 
only, step 6 must be performed. 
6. Perform Rear Cover Removal procedure (if necessary). 
7. Remove hardware securing power supply to base frame. 


8. Lift power supply straight up and remove. 


REPLACEMENT 


1. Remove power selector plug (P07) from defective power 
supply and install on replacement power supply. 


NOTE 


Plug PO5/P06 should be installed in J05 for 
50 Hz units, or in J06 for 60 Hz units. 


2. Check location of plug P05/P06 on replacement power sup- 
ply. Change location if necessary. 


3. Position replacement power supply in alignment with three 
holes in base frame. 


NOTE 
Units series code 22 and below do not have 
holes in the base frame to attach one of the 
Support brackets on the new replacement power 
Supplies. If the holes are not available, the 
Support bracket may be either removed or left 
as is on the power supply. It is not required 
for drive operation. 
4. Secure power supply to base frame with attaching hardware. 
5. Perform Rear Cover Replacement procedure (if necessary). 


6. Connect all ground straps on replacement power supply in 
their original locations. 


7. Replace cable tie straps securing cables to power supply. 
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10. 


Connect plugs A1P03, Al1P02, AlP09, and A1P10 to power 
Supply. 


Perform Top Cover Replacement procedure. 


Connect power cord to ac source and to power supply. 


POWER SUPPLY REPAIR 


Repair of the ZYV regulator card in the power supply is limit- 
ed to fuse replacement. If one of the de voltages is missing 
at its logic backpanel testpoint, perform the following steps: 


2-98 


Perform Top Cover Removal procedure. 
Determine which dc voltage is missing. 


Set circuit breaker CBl in OFF position and disconnect 
drive from ac power. 


Remove hardware securing cover to power supply and set 
cover aside. 


Locate and replace suspected fuse. Figure 2-40 shows 
fuse locations. Fuse ratings are found in the logic dia- 
gram set. Removing plug P12 from regulator card makes 
lower fuses more accessible. 

Apply power to drive and check dc voltages on logic back- 
panel. Procedures for checks and adjustments of these 
voltages are given in sections 2B and 2C. 

Remove power from drive. 

Replace cover on power supply with attaching hardware. 


Perform Top Cover Replacement procedure. 
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INTRODUCTION 
This section includes the logic diagrams and the diagram 
conventions. The diagram conventions, along with the 
microcircuits manual, provides the necessary information to 
understand and use the diagrams. 
DIAGRAM CONVENTIONS 
The diagram conventions used in the logic diagrams are: 

® Symbology 

® Abbreviations 

® Logic Levels 

2 Signal Names 

e Logic Arrangement 

e Intersheet References 

@ Diagram Cover Sheets 


An explanation of each of the above is included in the 
following paragraphs. 


SYMBOLOGY 


The diagrams contain standard schematic symbology and logic 
symbology. Logic symbology as identified in his manual refers 
to integrated circuits. Typically, all logic symbols contain 
three lines of information (see figure 3-1). All logic symbols 
have a qualifying symbol, an element identifier, and a physical 
location coordinate. 


Qualifying Symbol 


Refer to the microcircuits manual for a detailed list and an 
explanation of the qualifying symbols used in the diagrams. 
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Element Identifier 


The second line of any logic symbol contains the element 
identifier. The element identifier defines the type of circuit 
involved. Integrated circuits are identified by a series of 
numbers (example: 175). This series of numbers may have a 
letter or series of letters following it (example: 175 
detailed description of all integrated circuits used can be 


found in the microcircuits manual. 


Coordinate Designator 


H). A 


The third line pertains to components on the card assemblies 
and contains the physical location coordinates of the 
components. The coordinate is a four character designation 

XXYY. The X coordinate runs along the exposed edge of the card 


assembly when installed into the logic chassis. 


The Y 


coordinate runs along the side of the card assembly giving the 
XY plane grid pattern. Refer to figure 3-1 and 3-2. 
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ABBREVIATIONS 


Abbreviations are used in the logic diagrams whenever it is im- 


practical or impossible to use complete nomenclature. Standard 


abbreviations from ANSI Y1.1 were used when possible. Refer to 
the list of abbreviations included in the front matter for a 
definition of all abbreviations used in the manual. 


LOGIC LEVELS 


Three types of logic are used in the drives covered by this 
manual: TTL logic, ECL logic, and CMOS logic. Logic Levels 
for the three types are given in table 3-1. Different circuit 
configurations and temperatures may result in legitimate read- 
ings that fall outside of the typical range. Such readings, 
however, should be suspect only in the event of trouble. 


TABLE 3-1. LOGIC VOLTAGE LEVEL 


Typical 
Range 


Nominal 
Voltage 


Logical 
State 


TTL "1" +2.5 V to +4.0 VA 
TTL "0" 0 Vv to +0.9 V 

ECL "1" -0.61 V to -0.97 V 
ECL "0" ~1.52 V to -2.38 V 
cmos "1" 43.5 V to +5.0 V 
CMOS "0" 0 V to +1.5 V 


* Measuring a TTL open collector voltage may result ina 
reading that is close to the actual power supply voltage. 
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SIGNAL NAMES 


All input or output signals are labelled to reflect their par- 
ticular function. If an output signal has no connection, and 
therefore no function, it is labelled "NC" to indicate no con- 
nection. The polarity (logical state) of a signal is identi- 
Fied by a plus or minus sign before the signal name. A plus 
sign before a signal name indicates that the signal is active 
when the logic level is high or in a logical 1 state. A minus 
sign before a signal name indicates that the signal is active 
when the logic level is low or ina logical 0 state. Refer to 
the discussion on logic levels. 


LOGIC ARRANGEMENT 


Logic diagrams for the drive consist of several independent lo- 
gic and schematic diagrams (see Chassis Map). With the drive 
in its normal operating position the A2A01 would be at the 
lower left in the logic chassis as viewed from the card edges. 
The logic card A2C04 would be in the upper right hand corner of 
the logic chassis. 


The read/write pc cards have an independent physical 


arrangement from. front to back on the mini module, with logic 


card A3Al at the front and logic card A3A3 at the back. 


INTERSHEET REFERENCES 


The key to undertanding the independent logic diagrams and 
schematics is to become familiar with the scheme used to 
identify the relationship between the various card logics. 
This scheme uses cross reference numbers, physical location 
codes and pin numbers (see figure 3-3). 


The cross reference number is a three digit number. The first 
two digits indicate the independent logic diagrams referenced. 
The third digit indicates a particular sheet of the independent 
logic diagrams. For example, in reference number 131, the 
first two digits indicate independent logic 13 and the third 
digit indicates page 1. Since the logic diagrams are used with 
more than one drive configuration, it is possible to have 
identical cross reference numbers on two or more similar 
independent logic diagrams. In cases where a reference number 
is used on more than one independent logic diagram, the cover 
sheet of each applicable logic diagram will be labelled with 
the appropriate drive configuration. Cross reference numbers 
are also used within the logics, so that the logics can be 
traced from one logic diagram to another. A cross reference 
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Z\ FOR FACTORY USE ONLY. DOES 
NOT APPEAR IN PRINTED MANUALS 


SPI37A 


N OSTECEES 


( 


‘number on the output of a logic signal indicates a continued 


logical sequence to another (or more) logic diagram. A cross 
reference on the input signal indicates the origin of the 
signal. Where a logic signal does not leave the logic diagram, 
but is continued on some other sheet of the same diagram, the 
cross reference number of the destination sheet is shown. In 
such cases, the cross reference number is preceded by a 
hexagon. The hexagon is identified with a letter to indicate a 
specific location on the destination sheet. Where a logical 
sequence cannot be shown in series, yet it does not leave the 
logic sheet, "line of sight" arrows are used to indicate the 
origin and destination of the sequence. The end of a logical 
sequence is shown with a line of sight arrow pointing away from 
a small circle identified with a letter. A second circle 
identified with the same letter, will have a line-of-sight 
arrow pointing in the same direction as the first. The second 
arrow indicates. where the logical sequence continues. 


The physical location code is an alpha~-numerical code, such as 
A2A04, that identifies the relationship between the logics and 
their physical location on the drive. All physical location 
codes are represented in the logic. Refer to table 3-2 for 
physical location codes. The major physical location codes are 
as follows: 


®. Al power supply distribution and associated power 
distribution cabling. 


@ A2 logic chassis and all the logics associated with the 
chassis. 


@e A3 base frame assembly including cable harnesses, front 
panel assembly and drive motor assembly. 


@ A4 mini module including connectors and card assemblies. 


Pin numbers used in the logic are for identifying logic signals 
at their respective input output locations. Pin numbers are 
identified by a three character number, such as 14A (see figure 
3-4). The tag information on all input output signals should 
reflect a reference number, a physical location code, and a pin 
number respectively. 


Logic diagrams 41X contains the cabling information for all 
interchassis logic signals on logic diagrams 01X thru 55X. 
Interassembly connections are shown by an interassembly 
designator which is a small square with a location code inside, 
such as (A3). An interassembly designator used at the output 
of a logic signal indicates that the signal goes to the 
assembly indicated by the designator. — 
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TABLE 3-2. CONTENTS OF DIAGRAMS am, 


Card 
Location Title 


Cross 
Reference 
No 


None Key To Logic 


Al 
Al © 


MMD Power Supply (AC) 
MMD Power Supply Schematic and Wiring 


AlA1 DC Voltage Reg Board 


AlA1 DC Volt Reg Part 1 
Al1Al DC Volt Reg Part 2 
A1LA1 DC Volt Reg Part 3 


A2A01 Write PLO 
A2A01 Servo Clock 
A2A01 Phase Lock Oscillator 
A2A01 NRZ to MFM Data 
A2A01 Write Precompensation 
A2A03 Read PLO 
A2A03 Read PLO 
A2A03 Read PLO Input/Output Mn, 
A2A03 Address Mark Detector "3 
A2A04 Channel I I/O 
A2A04 CH I Receivers and Unit Select 
A2A04 CH I Receivers 
A2A04 CH I Receivers and Seq Power 
A2A04 CH I Transmitters 
A2A04 CH I Transmitters 
A2B01/C01 Analog Servo am, 
A2B01/C01 Servo Demodulator 
A2B01/C0l1 Double CYL Pulse Gen and Position 
Circuits 
A2B01/C01 Level Detectors 
A2B01/COl Power Amp Drive and Voltage Fault 
A2B01/COl1 Fine Servo and Retract 
A2B01/C01 Target Velocity 
A2B02/C02 Fault/Control 
A2B02/C02 Fault Latches 


4 
- ) 
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TABLE 3-2. CONTENTS OF DIAGRAMS (Contd) 


Cross — Card 
Reference | Location 
No 
223 A2B02/C02 On Cylinder Blanking 
224 A2B02/C02 Power On Control and Speed OK 
225 A2B02/C02 Guard Bands/Unit Select 
226 A2B02/C02 -Sector Counter 
227 A2B02/C02 Demodulator Gates and Write Protected 
228 A2B02/C02 Sequence Power and Seek Error 
229 A2B02/C02 Fixed and Movable HD 
231 A2B03 Microprocessor Control 
232 A2B03 Cylinder Address Register 
233 A2B03 Microprocessor 
234 A2B03 Memory 
235 A2B03 Cylinder Pulse Control 
236 A2B03 Control and Status 
241 A2B04 Channel II I/0 
242 A2B04 CH II Receivers and Unit Select 
243 A2B04 CH II Receivers 
244 | A2B04 CH II Receivers and Seq Power 
245 A2B04 CH II Transmitters 
246 A2B04 CH II Transmitters 
341 A2Cc04 Dual Channel Steering 
342 A2C04 Channel Selected Reserved and Busy 
343 A2C04 Channel Enabled/Disable 
344 A2C04 Disable, Interrupt, and Seek End 
351 A2C05 Power Amp 
352 A2C05 Power Amp 
411 A3 MMD Cabling 
412 A3 MMD Cabling Part l 
413 A3 MMD Cabling Part 2 
414 A3 MMD Cabling Part 3 
421 A3 Fault Code Display 
422 A3 Fault Code Display 
511 A4Al Digital Read 
512 A4Al Digital Read Part l 


Table Continued on Next Page 
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TABLE 3-2. CONTENTS OF DIAGRAMS (Contd) 


rs 
Cross Card 
Reference | Location 
No 
A4Al Digital Read Part 2 
A4Al | Digital Read Part 3 
A4A2/B2 Writer and Select 
A4A2/B2 Writer Part l 
A4A2/B2 Writer Part 2 
A4A2/B2 Movable Head Select 
A4A2/B2 Fixed Head Select 
A4A3/B3 Read Analog 
A4A3/B3 Read Analog Part 1 a, 
A4A3/B3 Read Analog Part 2 ‘ 
A4A3/B3 Read Analog Part 3 
A4A4 Read/Write Motherboard 
A4A4 Read/Write Motherboard Part 1 
A4A4 Read/Write Motherboard Part 2 
A4A4 Read/Write Motherboard Part 3 
A4 Fixed Head Shoe (Outer) 
A4 Fixed Head Shoe (Outer) ai, 
A4 © Fixed Head Select (Outer) 
A4 Fixed Head Select (Outer) 
A4 Fixed Head Select (Outer) 
A4 Fixed Head Select (Outer) 
A4 Fixed Head Data (Outer) 
A4 Fixed Head Data (Outer) 
A4 Fixed Head Data (Outer) 
A4 Fixed Head Data (Outer) 
Fixed Head Shoe (Inner) —. 
Fixed Head Select (Inner) - 
Fixed Head Select (Inner) 
Fixed Head Select (Inner) 
Fixed Head Select (Inner) 
Fixed Head Data (Inner) 
Fixed Head Data (Inner) 
Fixed Head Data (Inner) 
Fixed Head Data (Inner) 
Fixed Head Data (Inner) 
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Figure 3-4. Logic Chassis Backpanel 


All logic chassis backpanel wiring is shown in the wire list. 
Figure 3-4 gives the physical arrangement of the backpanel from 
the wire wrap side. 


DIAGRAM COVER SHEETS 


The diagram cover sheet is the first sheet of each logic set. 
Power and ground connections, revision status, card type infor- 
mation, and a list of unused circuit elements are found on the 
cover sheet. Power enters the drive from the driver power plug 
(Pl), is rectified, and then distributed to the wire wrap panel 
quick connects. The wire wrap panel then distributes power to 
the logic cards. The cover sheets show which pins receive that 
power. All power connections show the point of origin for the 
power source except those that are most common. The most com- 
mon power connections are: 


@ -24 V quick connect, which feeds pins 1A and 1B on all 
cards. 


® +24 V quick connect, which feeds pins 45A and 45B on all 
cards. 
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® -5 V quick connect, which feeds pins 2A and 2B on all 


cards. 


e +5 V quick connect, which feeds pins 44A and 44B on all 


cards. 


e GND quick connect, which feeds pins 6A, 6B, 23A, 23B, 39A 


and 39B on all cards. 


The revision of each logic sheet within the logic set is shown 
in the upper left-hand corner of the cover sheet. The upper 
right-hand corner of the sheet contains a record of the changes 
made to the logic set. The latest revision letter shown in the 
revision record should always match the letter of the cover 


sheet. 


The cover sheet also shows the card type which appears in the 


title block below the card name. 


Refer to figure 3-3 for an 


explanation of all pertinent information shown in the title 


block. 
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Dy 17107 5 -GNO : Pat +CH I WRITE CLOCK BOR od foes 
Speen oe mR ATA =CH T OPEN CABLE DETECT yy 278 
TE Ca Tree WRITE CLOCK 
J K 149 +WRITE CLOCK 
Cc ES ' BE -GND Goce oe | 
ant = 1016 (0225 
3.9 kQ | 
eee +CH I SEL | 
ENABLE (B) 142 
AOD PA DC. MASTER CLEAR | 
222 coz-318 = >> | 
=p 98 -CH I ENABLE = | 
343 co4-318 ———> CHIENABLE (=),,, ; 
75 60 | 
PIN .PIN 
23. p42? 4 pit o , *5Y coo tpiro >! 208 
aas> 34 +BIT 0 Ca ET) +CHIDBITO >< > 229 CO2-32B 
aa Bs on wits re +CH I BIT! >—<j « 19A 232 BO3-11A 
B are 35 +BIT 1 +CH I BiT 1 >— | 229 CO2-30A 
; +CH I BIT 2 18A 232 BO3-03A 
+CHIBIT2 >< bs 229 CO2-258 
P +CHIBIT3 >—< 20A 232 BO3-04B 
aoe 06 2) 229 CO2- 254 
314 36 | 232 BO3-058 
235 07 TT 
225). aw | 
— | | | 
12e-F | 
faces -WRITE GATE GSR ie pot nae 
+CONTROL SELECT i 
142 (c) ar 222 BO2-05A 
+CH II BIT O Gol 8 2READ GAT a a 133 AO3—15A 
243 804-208 =< rs) : ZSERVO OFFSET | 222 BO2-31B 
>< «+ CH IOBIT I q A 
Sia ie = || SERVO OFFSET DAE 225 Bo2- 268 
+CH IZ BIT 2 : 
A Pere eee — al NEGATIVE OSA ois. sigs 
+CH II BIT 3 , 
243 804-204 
NOTES: = 
CH II LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED BACK INTO és 
THE CH L I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT. 83323150 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. Es ee ee 
ee 
REF 75121606 
4 3 1 81200506 


| 


CH IT 4 
/\ 244 804-228 oe 


244 B04—21A SCH BIL 


D 244 804-218 nee 


244 B04-22A +cH Dr BT 7 


-CH I ENABLE 
T 1043.1 
470 0 
08 -BIT 4 8 7 N Pf +CH I BIT4 >—<PI 
3] _seita BS Op] 3] CO2-03B 
-BIT 5 2 1 Sad + CH I BITS BO3-12A 
+BIT 5 + CH OBIT 5 C02-048 
+ CH I BIT 6 BO3-13A 
+ CH II BIT 6 CO2-03A 
+ CH I BIT 7 BO3-14B 


+CHI BIT? >—~< C02 -40A 


l 803-088 


+BIT 7 | 
-CONTROLLER FAULT CLEAR 


0sB 
222 BO2-43B 
+CONTROL SELECT 
wz © : 


-AODRESS MARK ENABLE | Tt 114 AOQI-43B 
134 AO3-32A 
-RTZ SEEK | . 


o9B 

>——- 223 B02-09A 4 
10A 

y>—— 132 A03- 09a 


-DATA STROBE EARLY 


+ 
244 804-244 ——>—<_* <4 TBS 


-DATA STROBE LATE O5A 


y>—— 132 A03-O07A 


+ CH II BIT 8 
+CH I BIT 8 24A i 229 CO2-31A 
232 BO3- O7A 


+ CHI BIT 9 B 
+ 2s 229 CO2-338 


232 BO3-11B 
342 CO4- 19B 
344 CO4-13A 


| 
| 
142 (0) TLE HIGH eh | 
| 
| 


= | 
| 2 A 
; ) Se) on 344 CO04-058 
76 59 -SEQ HOLD silent 338 ie “goseig 
ary 50 eas SEQ PICK IN -SEQ PICK IN 355A 
r 228 BO2-35B A 


60 PIN. 75 PIN 
34 


EENEEAN 


A04 - 
4 s - Pl - SEQ PICK OUT 
$56 possarasee PI SEQ PICK OUT 


NOTES: 


CH ID LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS, THESE LINES FEED CODE IDENT 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL 19333 83323150 
SELECT. : 
A FLAT TO ROUND CABLE ADAPTER ACCESSORY. et dag joer 4 lose 3-46 


rN q REF 75121606 
81200506 


d ) dd 


A04- 
343 coa~a0a 4278p + CH I ENABLE 


a8 COSTER | a06 | -CH I DISABLE 1 : PIN p PIN 
D} s43 coa-2ia Ras +FAULT ae 4 D 
40h + FAULT N 54 Su 
222 BO2-27A——> Said P 
438 +SEEK ERROR | 6 | 8 +SEEK ERROR 46 78 
228 BO2-288———>, zEK ERROR is 
a8 e Ae ef ~SEEK ERROR 164 $75 
77 
| 
=— 10 
| +5 V SSoRvR | 
2839 176A . Z 
| ee Be 2840 p 
x/¥ | 
226 B02 -18a S2A>>-1—tSECTOR 24st ., ,}13 *SECTOR san 
| || te epg le - SECTOR 259 S74 
| P ; 
é 226 co2-16B ~A2A.>>-L_+ INDEX -S 8 + INDEX au > 13 
M9 genx] 
) 1 | 
-5 V | 
| 10 
| F3oRVR | 
176A | 
| 2848 . : 
| 
. ee HAT ols sees — ipl yt 
N = ie} 
oe Teal bodes) 
41a +UNIT READY 8 +UNIT READY 49 21 
224 802-104 ——> , Ht) sts “UNIT READY 19 <im 
Ti | 
| Sy | 
B 
l | 
l | 
oe sane ee +ON CYLINDER ? 18 
? oes 
; 26 
43A +SERVO CLOCK (9.67 MHz CLOCK) EIN aco ege 
ai 113 AO1- 188 ——> : | err Ca Te 
| ar i ara 
| ; K 
-5 V a 
| | - CH I DISABLE ae 
NOTE: +CH I ENABLE ae 
/\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 
A 


APPLICABLE ONLY TO UNITS WITHOUT LONG LAST SECTOR 


CODE IDENT 
UMS «CH I TRANSMITTERS 19333 83323150 we 


q REF 75121606 


NORMAND ALE 
DIVISION 


4 3 ¥ 2 1 
+5 V 
2853 
Ao4- 1 kf AN 
343 coa-4oa 428yy 1 *CH Z ENABLE 10 ae 
aT 
176A 60 75 
343 CO4-12A | 408 | cies hieneke i at 2856 PIN p PIN 
D) za cba oa | ners() 1 +*FAULT ee pie D 
| 3 | A12 -FAULT 15 er 
222 BO2-27A eX >>L TFAULT a l P 
438 +SEEK ERROR asf 8 *SEEK ERROR 46 78 
228 Bo2-288——> , = Tg -SEEK ERROR [<< 16 ‘erm 
11 | 
| 5 | 
| 
= 10 
| +5. SS RVR | 
2839 176A | 
2840 P 
1 ko | 
ary 36A +SECTOR MOD rat 13 +SECTOR MOD 55 77 
333 C03-40a-S2=> | ba2 “SECTOR MOD 25 erm 
e | P 
13 
c 226 co2-168 ~424 + INDEX noe : Pres Tr S107 Cc 
| N 
11 | 
| -5 Vv | 
| 10 
| ESorvR | 
176A 
| 2848 ‘ P j 
—> 418 +ADDRESS MARK 24 13 +ADDRESS MARK 50 45 
4 - 
134 AO3- 410 mz C42 -AODRESS MARK 0 ere 
| as : : 
41a +UNIT READY axa) 8 +UNIT READY 4 21 
224 B02-10A ——> mee © “UNIT READY EE CeEa : 
| a 
77 | 
| 3 
| 
B 10S | 
| DRYVR 
176A | 
| 2824 
36B +ON CYLINDER anal 13 +ON CYLINOER | a omens 
223 BO2-074 > 8 | N12 -ON CYLINDER Sr Sos 
ehceds 2 BIN 34 PIN 
43A +SERVO CLOCK (9.67 MHz CLOCK) | 6. 8 +SERVO CLOCK L455 
au 113 AO1-18B ——>, Pat “rok g -SERVO CLOCK S02 SS M 
- GND 01 K 
4 ots eo 
“5 V = 
- CH T DISABLE (G ) 146 
NOTE: +CH I ENABLE (F) 146 
/\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 
A A 
APPLICABLE ONLY TO UNITS WITH LONG LAST SECTOR. 
ATA : CODE IDENT : 
CONTROL B CH I TRANSMITTERS 19333 83323150 
NORMANDALE : CRISS : 
4 I 3 4 2 4 REF arg00506 


ype 


Ba 


- CH TI DISABLE 10 L\ 


145 (G 3 RVR f . 
176A 26 34 
2816 | PIN PIN 
A04- py J2 ‘ 
37A +READ DATA az) 13 +READ DATA 16 + Vv 
1S poner ? i -3| G2 “READ DATA 0s < U 
| | S| —_ ~GNO 15 T 
378 READ CLOCK sla a +READ CLOCK 7! 2 X 
Veen ROS eee > oa) © “READ CLOCK a <r Ww 
GND % 04 | 2 Y 
‘5 v , 1 >» 


mb , 
oO 
a 
a 
Et) 
doo ~1 50 
On=< : 
do > wD 


38A +CH I SELECT COMPARE aif) 13 +UNIT SELECTED 09! 5-88 
Ise ROAS IOP ? rai M12 “UNIT SELECTED 22 1 1 ee DD 
| | S| ; -GNO : 21 14 K c 
388 +CH I SEEK END ax] 8 +SEEK END 23 1 | cc 
344 04-158 ——>) ar) e | rd ie 1 an 
=GND ¢ Wt L 
| ut 4 Vf 
| -5 V . + . 
3 
: ee 
176 
60 75 
) ; 2832 re jan i) PIN 
31B +CH IT BUSY = ii 13 +BUSY ' 50 
342 C04- 308 ~— 5 »— 
EL MPARE K12 ~ -BUSY 21 47 
142 Ao4- top S2A Sy] * CHT SELECT © _ ’ | e. a 
328 | +WRITE PROTECTED efe| 8 +WRITE PROTECTED 58 56 
227 B02-30A ———> SEE eT TIE 7 nals “WRITE PROTECTED 28 ery 
145 (F ) : >=. 
1 
+SPARE 1 \. 60 57 
-5 Y NC > _— 
- SPARE 30 54 
NC 
26 34 
jo PIN PIN 
ne —tSPARE 24 (7. _\\ HH 
nq —7_SPARE K 12 11 x EE 
OTE: nc —SSPARE K 26! i JJ 
fa nc —ZSPARE KC 13 11 2e FF 
=GND 25 1 4 2 F 
L\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. poe 
ee ea OO 
REF 75121606 
4 lj 3 » 1 81200506 


( 


€ 


REVISION STATUS OF SHEETS 


|i {213/415 | 6[7] 8/9 jioltfi2}13/14[15|16}17]18[19]20 
AtAtalatalal Tt tT tty tet 


d 


|e 


oO 
8 jp 
io |> 
t 
w 
< 
'+ro pp 
“oO 
ie es 
nN 
nn 
' 
wa 
< 


75 PIN 
FASTON S344 


UNUSED RESISTOR PACKS 


2 1 
Peco fC ecnerion | nwt. | awe | 

Pa \t2sooo [weveaseo)SSC™CS™~™~“*SCSO;COCO#”*C*#”*C;*;CS*:SCSCSC*CSCS*CS*CSCs‘iCSNCNCS§$SSCW AN}CCS# 

18 |peszies| corrections te iz at 

[c[re2248| connections CSCS: ds | 

[PD [oyozors[ CHANGE Ic OY 

(oe Soe A ee ee fe 

a eee ioe 

me eee ee ee 

2 aa a 

= Eres a ee 

td ae ae 

Yt aes 

=i) as es 

al en ee 

aaa eames 

|| rT 

Ps] ry 

|| ais Sa) 

fix. 7]| Cae ea 

Gia eae ees 

a 

[RS aS es eee 

EE a ee ES = 
UNUSED LOGIC ELEMENTS es eae lee 


A 


“A wF FILTER CAPS 


CL PISA CONTROL DATA 


coon |e 


OUTPUT | 
ELEMENT LOCATION PIN(S) 


TT “owes | rree:_orax 
? 2 


NOTES: 
Z\ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 


FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


E14 
GNO FOR TERMINATOR 


APPLICABLE ONLY TO UNITS WITHOUT CARRIAGE 


OFFSET CAPABILITY. 


CHANNEL I 1/0 
DIAGRAMS 


CODE 1OENT 
mel 


41 AEF: TEI2tea 


83323150 B | 


CROSS REF SHEET Y 
Locfagjacs |" ai [ioe [3-51 | 


>—< -CH IZ CONTROL SELECT 
Z\ 242 804-188 e 
A04 - 
17A,. P1-CH I ENABLE 
D 343 CO4- 318 ——> z : D 
——<— ee, 44 
a RCVR 
A a ies 3 
P ‘ 470 0 1058 py,  A04- 
49 1 +TAG 1 8 7 9 ; 7A, = SAE RTE SELES EY, 229 coz-118 
46 01 : 7 
51 Py 32 +TAG 2 [15 | -CH I HD SELECT 15A — 
F 229 C02-268 
—_—— 7 : -CH 1 CONTROL SELECT >—< 188 p 
| ies 1056 ] | -CH IL CONTROL SELECT >—~< % op 342 c04-084 
Pp |, 4700 | 1 - 344 04-178 
52 03 -TAG 3 et *CONTROL SELECT 143 
Cc -—_-o -5 V 144 ‘es 
| (1)[0264 6 A04 - 
sae +CH I UNIT SELECT TAG Pt O58 4 
oy ets LT : = 
L — 
| 143 (A) - CH I UNIT SELECT TAG 038 
y= NC 
| tous ra 
. | , 1023 ) 4 aowe | 
470 n 
, 1018 
01 3 | -UNIT SEL BIT 0 8 7 ‘ ' UY +CH I UNIT SELECT BIT O 25h ie & 
048 53 +UNIT SEL BIT O 6 5 10 > 
o2§ PL 24 S41 -UNIT SEL BIT 1 Ea ae ; + CHT UNIT SELECT BIT 1 258 ec 
05 54 +UNIT SEL BIT 1 4 3 14 aaa aanaieiecnate 2s 
| —_— | 
[tore | Th iE + CH I UNIT SELECT BIT 3 268 
P | | 470 | 6 1 —_— 
B 03 26 -UNIT SEL BIT 2 2 1 = 111056 > | B 
O72 56 *UNIT SEL BIT 2 P43] ey 4 3 | 
oa? PL 27 -UNIT SEL BIT 3 8 7 ; | 470 
12 57 +UNIT SEL BIT: 3 6 5 [ee ces ol | 
> a | 
0256 aad 
T470 pF L 1028 ii) I 
+ 410% +5V 
= 3.9 kn 
om ea bn: | 
+TIE HIGH Nie | 
9 * Sele PA u 108 - 
SELECT COMPARE Brae ata tom 
A04- acter 146 AO4 - 384 
13B \\P1 +UNI wi : 
225 BO2-38A 55 07 suNIT SEL SWITCH 4 : 0228 h8 | See eee eee 
225 BO2-35A ——> 344 CO4-17A 
pde-cnea siete +UNIT SEL SWITCH 2 | 
oR BOraTe EK +UNIT SEL SWITCH 3 COMPARE -CHL | 
A > 13 SELECT COMPARE : IAB af dee cBGe A 


‘ +CH I SELECT ENABLE 128 
a3 (3) CH L SEL ENABLE : y>—— NC 


NOTES: 


L\ CH IZ LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE oe 
CH I L/O CARD TO PRODUCE CONTROL SELECT. WUE «CH I RECEIVERS AND 19333 |C] essesiso |v | D 
AN FLAT TO ROUND CABLE ADAPTER ACCESSORY. UNIT SELECT ; 
cross. 
1 


4 | 3 4 2 


) ) ) ’) 


=p 


16 14 -OPEN CABLE DETECT 2 1 RCVR 
= 949 (A) 142 
202 44 +OPEN CABLE DETECT 4 ote joes 
TCE -UNIT SEL TAG Bn ree ae Nas vague +CH I UNIT SEL TAG lice TA 
a 52 +UNIT SEL TAG ae es BTS || 
34 ? 26 p | +CH I WRITE DATA 208 spun as 
D “47107 GND -5 
SAO x +CH I WRITE CLOCK 28A 
1 | = == 343 c04-33A 
a. ! los -WRITE DATA | 
Cal 120 2 +WRITE DATA -CH I OPEN CABLE DETECT 278 - 
Cal TrK WRITE CLOCK NE 
—>—-—->>. : 
GIT: +WRITE CLOCK | 
E LET: ~GNO com +5V 
ar) | 
Ea al. 0225 
| 3.9 ko | 
ete ee +CH I SEL | 
ENABLE (B ) 142 
AOD \ PA DC. MASTER CLEAR | 
7 -2C. 
222 co2z-3 285 | 
98 -CH I ENABLE | 
343 C04-318 eS CH I ENABLE (E\ia4 
75 60 is eee | 
PIN PIN 1053 
P 470 f 
J3,J4 : 
aes 04 -BIT 0 r 7 | 9n vy OF Clams *SY cH Tr BiT 0 —), 208 
266 sac [Bit 0 ee | |] +CH I BIT O | 229 CO2-328 
24 Py 05 -BIT 1 2 tee? 155, = Paes +CH I BIT! >—<) \\ 19A 232 BO3-11A 
372 £3 +BIT 1 4 3 14 ie ag 1 | +CH I BIT] >< BS 229 CO2-30A 
? > _—— x : Gwen +CHI BIT2 ><] \ 18A 232 BO3-03A 
J. ~~ an 1 1 +CHIDBIT2 >< S| 229 CO2- 258 
P | | g7on | ‘ : +CHIBIT3 >< 20A 232 803-048 
28 06 -BIT 2 6 +CHIL BITS >—~< B 229 CO2- 25A 
32 36 os 232 BO3~058 
202) Py OF “BIT 3 [et -5y 
324 37 +BIT 3 6 5 | | 
| | 
renee -WRITE GATE O0h ice ahs See 
+ 
142 (Cc ) Be io 222 BO2-O5A 
>< + cH BiT oO Gol = 8 ~READ GAT a 133 AO3-15A 
L\ 243 804-208 rs] 5SERVO OFFSET | 222 BO2-31B 
+ CH IL BIT t 6 ITIVE O8A 
243 BO4-19A a a wie, ; y——=- 223 Bo2-268 
+CH It BIT 2 1 -SERVO OFFSET 
243 B04 184 >——~< ali NEGATIVE 034 gaa ha ua 
>< «+ CH TT BITS 
243 804-204 
NOTES: 


CH IT LINES APPLICABLE ONLY TO OUAL CHANNEL UNITS. THESE LINES FEED BACK INTO 
THE CH I 1/0 CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT. 


FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


4 


3 


CONTROL MATA 


NORMANDALE 


CH I RECEIVERS 


OOE IDENT 
wm] oe PT 


1 


T4 
/\ 244 B04 - 228 Patani ch ee 
pai aetle ash >< +CH BIT 5 
. oer es >< +CH It BITG 
>_< D 


244 B04-22A SCH Trot 7 


ate (E) ~CH I ENABLE sea 4aer eae | 
ed oO { toa3 1 RCVR | 3-9 kn 
P 47 4 1 
30 roa BIT 4 le 1 138 Ua mail CHI BIT4 >—~<PI 228 
=F : S X/Y F *. u 
a 335 38 +BIT 4 [6 nS) 101] +CH I 8IT4 >—< 229 CO2-03B |__ 
34% Py 09 -BIT 5 2 1 TER 113 Sai +CHI BITS dee 21h 232 BO3-12A 
37 39 +BIT 5 4 3 ay F + CHIBITS >< >} 229 cO2-04B 
ae En = reese + CHI BIT6 >< |. 218 232 BO3-13A 
ray +CHI BIT6 >< BB 229 CO2-03A 
eel + CHI BIT? >< 22A 232 BO3-14B 
 s]] | 


i 
= ae +CHD BIT? >— 229 CO2-40A 
. = 232 803-08B 
Cc | Cc 
Ga i ae Se -CONTROLLER FAULT CLEAR |. ose 
142 (c) +CONTROL SELECT ayes ' aE, Fak 222 B02-438 
114 AO1- 438 


\8 -AODRESS MARK ENABLE | O9A 
134 A03-32A 


| | 9! 
oe as 
a3 6 -RTZ SEEK 098 
—> ral »>—— 223 B02-09A + 
| 2] 
3 -DATA STROBE EARLY 10A 
. om: >—— 132 A03- 09a 
ere ae or >—~<_+CH TD aBITS 


-OATA STROBE LATE 


OSA 
yy———- 132 AO3- O7A 


| B 


Be eee +CHID BITS >< 

aes 12 > -BIT 8 _ +CHI BITS >—~< 24 pA 229 CO2-31A 

43 42 +BIT 8 r? 232 BO3- O7A 

aries aE + CHI BIT 9 248 Spaveue2asn 

? 43 +BIT 9 = 
a | 232 BO3-11B 
= 344 CO4~-134 
a= +TIE HIGH 5 
| 142 F | 
, ent] | 
| 5 V l 
- BIT 9 (CHT) 29A 
: _ . 
P | : + BIT 9 (CHI) raga: 344 CO4-058 
es 344 C04 - 228 
76 59 -SEQ HOLD SEQ HOLD | 330 : Dae arian 
si 348. PI SEQ PICK OUT SEQ PICK OUT a eee A 
228 B02-31A——> - - SEQ PICK OU J4 29 5 73 A 
NOTES: 
L\ CH IL LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED CODE OEnT 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL WUE =CH I RECEIVERS AND SEQ POWER 19333 P 
SELECT. wee 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. P oaen press: 144 [ower 4 [oce3-54 | 
4 l 3 4 2 | 1 


A04- 
343 CO4-408 pat 


P1 


DEORE 1 
343 co4-12a—M7 L408, | 
D] 343 coa-21a 


222 Bo2-274 SAy 
228 Bo2-2eB8 2385 


226 BO2-16A —OA> 


c 226 coz-168 #45 


eee ae 


> 134 AO3~ 41a aes 
| 
224 Bo2-10A >) 
mal 
| 
B | 
| 
| 


368 
223 BO2-07A ——>, 


43A 
ae 113 AOl~18B ———> 


NOTE: 


+CH I ENABLE 


-CH I DISABLE 


+ FAULT 


+SEEK ERROR 


+SECTOR 


+1 NDEX 


+ADDRESS MARK 


+UNIT READY 


+ON CYLINDER 


+SERVO CLOCK (9.67 MHz CLOCK) 


L\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


«5 


2839 


ika 


DRVR Pree Seen 
176A ‘ 
60 75 
, £2856 PIN p PIN 
53.04 
| +FAULT 45 14 
| 3 | N 15 g rT 
Ys | P 
Tela] © de eseex enon | a6} yy 70 
[4 | 9 -SEEK ERROR Sts 75 
7 
ie 
10 
PS oRvR 
176A 
2840 26 34 
rals| PIN PIN 
+*SECTOR J2\\ 26 pd 
is e3 1 ig FF 
| 
af 8 + INDEX | p24 | yyy HH 
L 4 | N, 12 Ly EE 
-5.V | 7 
10 
F3oRVR 
1768 
2848 60, 75 
PIN PIN 
13 +ADORESS MARK = 3 yq.'50 45 
f=: K12 ADDRESS MARK a2 
| 5 | P ? 
oxat 8 _+UNIT READY | 49 21 
5 TUNIT READY TE ECEE 
4 4 N : S 
ay 
| 
OK | 
DRVR 
176A l 
1 2824 | P 


| 13 +ON CYLINOER 1 18 

HEH sks -ON CYLINDER 17 2? 
aa o6 | “34 PIN 
ty 8 +SERVO CLOCK yy 14 ena = 


-SERVO CLOCK 


74 ary = 


- CH I DISABLE (GC) 
146 
+CH I ENABLE 


146 


—— ‘ODE IDENT 
WOME CH I TRANSMITTERS 19333 HC] esses80 | 5 | ¥ 


ee a 
1 


r 2 


D 145 ()—= SHE DISABLE 106 L\ D 
DRVR nen , One? 
176A 26 34 
2816 PIN PIN 
A04- 
jas kos sata SEAS Pl READ DATA anit) 13 +READ DATA v2 D811 yy V 
ee 12 -READ DATA os | U 
Gk». =GND 2 5 I 1 2 i 
378 y | -READ CLOCK Ta] 8 *READ CLOCK 7 tO : x 
Tee Ape Tees Oe -READ CLOCK ae 505 1 1 Sw 
| -GND ty ee | Y 
| "5 v | > ! \ > 
= I 
| 40 ly 
ORVR | { 
l : 176A | ty 
2808 ly 
’ | 
Cc 3A | sch r seLect COMPARE anrit) 13 +UNIT SELECTED 1 i .. BB Cc 
42 A04-10B => 22 —_—_> : 
mone Gi K12 -UNIT SELECTED 22, 1 I DD 
| |S -GND ‘ 21 1 1 K C 
388 +CH I SEEK END ap 8 +SEEK END 23 1 1 cc 
PAA ON TER me Oe a COT 
-GND 11 4 21 L 
| 11 samme Va ; 
| Pe sf 
| Ta + 
one 
| 60 75 
l = eese jes PIN 
318 + CH ID BUSY anf} 13 +BUSY : 50 
342 cO4-308 == >— 
12 -BUSY 21 ar 
142 04-108 -224 s +CH I SELECT COMPARE | 3 q : ; 
32B I +WRITE PROTECTED of 8 +WRITE PROTECTED 58 56 
27 BO2-30A ———>. — 
B = +CH I ENABLE 4 A malt -WRITE PROTECTED 28 53 B 
145 (F ) af : = 
E + SPARE | 60 57 
-5 V NC ———————> a 
nc —~SPARE 1 S30 54 
; 
P 
+ SPARE 55 77 
; Ne Sat SPARE Set 
NC - SPARE > 25 t >) 74 
_ NOTE: be + SPARE | 548 zP iS 13 
NC - SPAR } >) 18 4 » 10 
Z\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 
A A 


ODE IDENT 
IAG cH I TRANSMITTERS 19333 C 83323150 fa 
== ars eel CE 


6 
4 l 3 4. 2 1 


| A__|pe23000 | oo poet 
RELEASED 
REVISION STATUS OF SHEETS pe fesse comncerions aa 


|c |ps02075] CHANGE {C 
1 12]3/4/5] 6/7] 8/9 |to1 i ji2/13/14/15/16|17|18 [19/20 -—+— 


UNUSED RESISTOR PACKS 


UNUSED LOGIC ELEMENTS 


ELEM OUTPUT 


NOTES: 


/\ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 


Z\ FLAT TO ROUNO CABLE ADAPTER ACCESSORY. 


1 yF FILTER CAPS 


75 PIN 
J3,N4 


( 


Nn 
ce) 
Pin 


ay 


F 


FF 


E1 
GND FOR TERMINATOR 


APPLICABLE ONLY TO UNITS WITH CARRIAGE | 


OFFSET CAPABILIT Y. 
cS 


4 REF: 61200601 


Jorawn (7. doang [5/e/p2) CONTQO! DATA 
ie 0) aes EST 


ENGINEER [LS 


oo ene eee 


CHANNEL I I/0 
DIAGRAMS 


TYPE: DFAX 


HORMANDALE 


sear eee CONTR 
AS 242 804-188 CH It CONTROL SELECT 
I A04- 
174,.. Pi-CH I ENABLE 
D 343 CO04-31B ——> ian : 
EN op) ee 
re 4 | 0264 | 
: 1 kf 
Pe gaa = RCVR 
75 60 | 1063 | 349 | 


31 +TAG 1 8 7 ? - CH I CYL SELECT 16 
‘ P >) 229 co2-118 


46 01 1] f 
51 Ph 32 +TAG 2 cea eee apes | -CH I HO SELECT 15A — 
—— 7 a5 [| ~CH I CONTROL SELECT 18B 9 
| ie 1056 | ‘i 5 -CH IE CONTROL SELECT >—~< No 342 CO4-0BA 
P | 470 A | 1 ra 344 04-178 
85 58 | +7A8 3 cBwe: : as 
225 os a a CONTROL SELECT 
= + 
ema agp ee ti “5 V 140LS ae 
Cc | (1)/0264 6 Ex 0258 reve, Cc 
| +5 V ar & ae 8 +CH I UNIT SELECT TAG. PI 058 4. 
+CH I UNIT S x 
| 143) SELECT TAG Sal ae ie 
- CHI UNIT SELECT TAG 038 
>= NC 
| re 
— F 
| 1023 = eee | 
i | | ato a | 1018 | 
01 -UNIT SEL BIT 0 8 7 9 +CH I UNIT SELECT BIT O 
—_ 23 N xX7Y 25A NC q— 
046 53 +UNIT SEL BIT O 6 5 10 |] > 
02§ PL 24 Sj sUNiT set Bit 4 hae aaa - +CH I UNIT SELECT BIT 1 258 ic 
054 54 +UNIT SEL BIT 1 4 3 14 
ie ea! 1 oe + CH I UNIT SELECT BIT 2 26A ae 
| a | 
[ aoe. Tx + CH I UNIT SELECT BIT 3 268 
F 
Sees Heel ee = a 
B 03 26 -UNIT SEL BIT 2 2° 1 = 111056 9 | B 
O76 56 +UNIT SEL BIT 2 Taree ae 14 3 | 
08 PL 27 -UNIT SEL BIT 3 8 7 { 470 0 | 
12 5t +UNIT SEL BIT 3 es fee. hy oll 
> Sore | 
0256 = 
T470 pF [, eae ir | 
+ +10% +5V 
~ 100 ¥ 3.9 kN 
-_ oe tae | 
+TIE HIGH act 
+CH I 
9 SELECT COMPARE J 108: {ae pha Gee 
A04- 146 AO4 -38A 
13B\\P1 +UNIT SEL SWITCH O 
225 802-380 155201 suNIT SEL SWITCH 1 © 228 be | ee 208 = 038 
225 BO2-35A VTEC a Tene NS 7 344 CO4-17A 
+ 
225 BO2-37A ——— > L 
198 § +UNIT SEL SWITCH 3 COMPARE -CHI 
A cee nOen Te SELECT COMPARE ee A 
- y>—— 343 CO4-30A 
= H 7 12B 
wate: 143 (a) +CH L SEL ENABLE +CH I SELECT ENABLE) yy Ne 
Z\ CH IL LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE ea - 
CH I I/O CARD TO PRODUCE CONTROL SELECT. UNUMEAIEM CH I RECEIVERS AND ee C 5523150 ie 6 
A FLAT TO ROUND CABLE ADAPTER ACCESSORY. UNIT SELECT 


NORMANDALE cross 
ie 


4. } == 4 


) J 


60 


PIN PIN DO ae 1013 
J3 4 7 | a7o 9 | 45 r3 
16 14 -OPEN CABLE DETECT 2 1 RCVR 
eS 2 142 
20 44 +OPEN CABLE DETECT 4 =. os (4) 
320) P “UNIT, SEL TAG See ea | Soe CIN wees omer +CH I UNIT SEL TAG Pt 
35 52 +UNIT SEL TAG Toh YF 
_ 34 26 saedlgrs Soar +CH I WRITE DATA 
D Lo! GND ae fae - +CH I WRITE CLOCK 
bpd + 
8 1120 *WRITE DATA . -CH I OPEN CABLE DETECT 
Cae Tee “WRITE CLOCK | i) 
See ee WRITE CLOCK ezt 
oan ' Teg -GND pa pay | 
Cc iat | 10 0225 | 
82 1 3.9 ko | 
ae Sie gross +CH I SEL | 
ENABLE (5) 142 ) 
rece P DC. MASTER CLEAR 
222 co2z-318 25 : | 
198 -CH I ENABLE -CH I ENA | 
> 343 CO4-318 2a Ree 2, ee I ENABLE a | 
75 60 aaa 
PIN SPIN [a 1053 | 
470 0 
J4 
23 oa * Bit o 7 : dt, 1! ; *S” scHrpiro  >—<l 
26% 34 +*BIT O 6 5 +CHIBITO >< 
24 Pa 05 -BIT 1 2 1 +CHI BIT! >—< 
370 35 *BIT 1 4 3 +CH BIT) >—< 
_ =a = [ent eit 2 ><) 
+CH I BIT 2 
+CH ID BIT2 >< 
+CHI BITS >< 
+CH DO #13 >—< 
Lael | 
-WRITE GATE | 
+CONTROL SELECT 
142 (c) _— 
5 - L} 
et fo] 
Z\,_ 243 804-208 cH suo rs] ASERVO OFFSET l 
+CH IDBIT 1 G v 
243 804-194 = Pal | goes ee 
A 243 B04-16A cme 2 net =k NEGATIVE 
+CH IT BIT 3 
243 BO04-20a 2s 
NOTES 


/\ CH IT LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED BACK INTO 
THE CH L 1/0 CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT. 


FLAT TO ROUND CASLE ADAPTER ACCESSORY. 


CH I RECEIVERS 


Loc’ faz] aos 


( CARRIAGE OFFSET) 


>. 
19333 | C | 


yess 343 CO4-36A 


8A 
Sell 343 CO4-33A 


2768 


208 


194 


18A 


20A 


83323150 Ps | a | 


NC 


iS 229 cO2-328 
232 BO3S-11A 
SH 229 coz~30a 
232 BO3- 03A 
ISH-7- 229 coz- 258 
232 803-048 
SHy- 229 coz- 25a 


.232 BO3-058 


114 AO1- 208 
222 BO2-O5A 


133 AQ3- {5A 
222 BO2-31B 
223 BO2-26B 
214 COIl-27A 


223 BO2-24A 
214 CO) -26A 


4 3 as 2 1 
H ™T4 
/\, 244 B04 - 228 ee 
ag encoun >< +CH BIT 5 
Bak Boe aie >—< +CH II BITS 3 
244 B04-22A oa EBT 
143 (E) -CH T ENABLE — 4g C aoaa | 
75 60 ‘ (~ 4437 1 RCVR | 3-9 ka 
PIN p PIN S49 
J3.u4 470 0 4 QQ) _ 
S BIT | | 1038 +5 ioe 
30 08 -BIT 4 8 7 wo 11 +CHI BIT 4 4S—<PI., 228 
335938 ae 2 res er ET) + CHI BIT 4 >< 229 co2-038 |__ 
34 Pi09 -BIT 5 TEX +CH I BITS mee 21A 232 BO3-12A 
37 39 +BIT 5 + CHIBI 5 >< bff 229 coz-048 
+CHIBIT6 >< 218 232 BO3-13A 
+ CHI BIT6 >—< O| 229 CO2-03A 
F + CH I BIT 7 >_< 22A 232 BO3-14B8 
: +CHIBIT? >< o> 229 CO2-40A 
355 10 232 BO3-08B 
38 40 
3600? 4 | Cc 
39 fare +BIT 7 12 
-CONTROLLER FAULT CLEAR 08B 
140LS P y———— 222 B02-43B 
+CONTROL SELECT 
142 rts 0238 
: K A 
Go} ADDRESS MARK ENABLE [SOSA nei aan 
_ 134 AO3 -32A 
| 5 G -RTZ SEEK | o98 
| 4 >—— 223 BO2-09A e€ 
2 3 -DATA STROBE EARLY 104 
P >—— 132 AO3- 09a 
+ 
244 p04-244 ——>—S_ = BN | 
-OATA STROBE LATE O5A 
>—— 132 A03- 074 
| B 
43,04 +CHI BIT8 >< 
sy 912 ee +CHI BITS >< 248 ia 229 CO2-31A 
43 42 +BIT 8 232 BO3- O7A 
PE CELISE eal he Ea! ee 229 CO2-33B 
> 43 +BIT 9 2 
Ay | 232 BO3-11B 
ie 342 CO4-198 
: TIE HIGH fi eal 5 : 344 CO4~13A 
142 * ra 
! (2) ff | 
| 5 V | 
: - BIT 9(CHT) 29A 
1 | f + BIT 9 (CHI) ° 33A 7 ae 
76 59 -SEQ HOLD La Aidloonka eae 236 BO3-19A 
73% 29 Ky3  -SEQ PICK IN SSE IE IN chs 228 BO2-358 
348 \. PI - SEQ PICK OUT SEO PICKOUT va Bo aN mn 
228 BO2-31A——> - : - => ux 


NOTES: 


CH ID LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED 


BACK INTO THE-CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL WUE CH I RECEIVERS AND SEQ POWER 


SELECT. 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. (CARRIAGE OFFSET) Loc: [az] aoa 


A 


4 | 


) 


CODE IDENT 
Talo] ==] |: 


ee ee fen [uso] 
1 


)) 


A04- ,. 
343 CO4-40A sy 


+CH I ENABLE 


343 co4-12a-N7 | 408 -CH I DISABLE 
Dl] 343 co4-2ta 
222 BO2-27, 2CAy 1 *FAULT 
228 Bo2-2e8 438 yy] + SEEK ERROR 
A 
226 BO2-18A O4> +SECTOR 
+INDEX 


Cc 226 C02-16B AahS 


J 


+ADDRESS MARK 


> 134 AO3~41A peALES 


+UNIT READY 


4A 
224 B02-10A ——> 


368 N CYLINDER 
223 B02-07A ———> 2 


113 AO1- 188 = +SERVO CLOCK (9.67 MHz CLOCK) 


NOTE: 
Z\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


ORVR pane ane ae 
176A 
60 75 
q pi cess PIN p PIN 
T+] sraut 3% asd ie 
ea 15 W 
Ss >— 
rs | | p 
| 6 | 8 +SEEK ERROR 46 78 
| hg -SEEK ERROR ‘ 4 Ke 75 
77 ? > 
5 V 
10 


F 
Sonve 
176A 
2840 26 3 
7 PIN Pi 


ra|e| 113 *SECTOR _J2yy26 yy us 
3 RNB sce SECTOR ns <r ig EE 
8 + INDEX 241 HH 
9 - INDEX i 
4 | K pe 155 EE 
| n pests Ff 
-5 V ~ 
10 
£SoRrvR 
| 176A 
2848 60 75 
1 PINF BIN 
asi) 13 +ADDRESS MARK J3.J4 50 45 
[3 | h12 -ADORESS MARK Q 2 42 
| 5 | P ? 
axa 8 +UNIT READY 49 fy 21 
[4] © -UNIT READY 19 . 1? 
| 
-5 V 
| 
10S | 
DRVR 
2824 Pp 
ars( 13 +ON CYLINDER | »18 
| | 3] hi2 -ON CYLINDER 17 15 
Ema) ie er 
| +SERVO CLOCK >a Ky) 8 
car N 02, 
| 74 -GND et ts ko 
| A £ 
~ CH I DISABLE e 146 
i +CH I ENABLE 146 


CH I TRANSMITTERS 


NORMANOALE 
DIVISION 


(CARRIAGE OFFSET) LOC: jaz} a04 


ODE IDENT | 
mops [| 


CROSS i 
ear Cara EC 
1 


145 (6 ) — CH T DISABLE 


TAP" +READ DAT 
133 AO3- 27a STA yy) __*READ DATA 
133 Ao3-28a 328-y)—_=READ CLOCK 


+CH 
142 A04-10B 38A CH I SELECT COMPARE 


344 coa-158 288 y+ CH T SEEK END 


+ CH ID BUSY 


2 318 y 
pepe caer +CH I SELECT COMPARE 


142 004-108 224.5 


328 | +WRITE PROTECTED 


227 BO2-30A + CH I ENABLE 
145 (F ) 


NOTE: 


L\ FLAT TO ROUND CABLE ADAPTER ACCESSORY 


+READ DATA S 16 of” >» Vv 
-READ DATA I 


7 -GNO 15.) T 
| a +READ CLOCK ees 
© -READ CLOCK | os i 

it 


anf 13 +UNIT SELECTED 08 5 88 
| 3 12 -UNIT SELECTED 522 . oD 
, 8 -GNO yet 
exif) a +SEEK END 523 11 See 
4 q a See 
“GND 14 L 
: ae 
{) 
DRVR 
me ae 
25 INP PIN 
anf) 13 +BUSY Usa » 52 
| 3 .12 -BUSY 21 47 
LS Ere P > 
ag 8 +WRITE PROTECTED 58 56 
r) ©) [WRITE PROTECTED 28 $ 53 
Me +spare i. 60] 57 
"sv ne —*SPARE__ly St 
nc —=SPARE 1% 30 ‘54 
! 
I P 
we —tSPARE__ | y>25 t yw 


- SPARE 25 74 
NC ——————__-») >— 
doa SPARE | 


CONTROL DATA 


CH I TRANSMITTERS 


DIVISION (CARRIAGE OFFSET) 


ODE IDENT si 
1 


BE isc pero [moee_| 
: : 


dQ”. 


( 


att, 
Ae, 


( ¢ 


4 3 y 2 j 1 
: REVISIONS 
iu] eco wencnrricn [oor [oare [ow 
Pezs000 [Receases et hl 
REVISION STATUS OF SHEETS opener y 


Pc “Josozise | coRREcTion Ts te] 


i TeTs [4] 56] 7 [2] 9 [io]iifie[is[rapisfielirfie]io|z0 =o 
fatafalalafal | UNUSED RESISTOR PACKS — -—}--——- 
Beebararrttfrrttfrrtt, == 4] 
elalala fe lal te) eye To eed $+ | — 
i a 2 es oe 
eM ltatlet lal) ale tetllvcelceldeat olf aiMhes (ead. thet heal oa ee es 
eases LE eel sadl ete eee Meee eS ee 
sect AN Dike cesta Sal ested ke eh ode Fr a Case eR a = 
Stet Seen eee eae == a 
adler ste bled Re (Eee ee = ae 
SEC eee a a Pe es 
FEC EEE ECE es — —j+ 


Reet cet) 7. ve 
Mase ed et Meee dN ee lee oe ee ee Ce ee eee . 
eMicilect | odes u Rese AG lat) leo ah ePele tale, 

Ped A edt he atest okt hes We dE ih fis, dbl A\ FLAT TO ROUND CABLE ADAPTER ACCESSORY, 


ZA\ wwoex sector CABLE DETERMINATION JUMPER 


4- 
an Pi +5 ¥ sv 
Pry. ] 
2, +| 1857 
| 22 .F 1 pF Z\ 
| Ji +10% wie B. 
: = rs = 75 PIN 
, FASTON 33 44 
i 
: INDEX AND 
t SECTOR 
| oAt+B 
! Ao ocom & 
| 
| 
{ 


GND FOR TERMINATOR 


CODE iDENT . 
—a_ Nicest, * 7° 19329 |G | es22ers0 | » | 
PED (glo tal dese | 4/2 /p0 | 


q REF: THZI6SE ne 


, 
| 


D 


A was ate Abs >—< -CH IZ CONTROL SELECT 
A04- 
Saal coeent 7A. P1-CH I ENABLE 
| meme 4 
—— RCVR 
ie udlage | 4700 ~ 1058 
43 1 +TAG 1 8 1 ; == 
46 01 x 
S12 Pe 32 +TAG 2 35 | : 
48 -TAG 4 144 
ay bess aioe 
—_— F 
| Tose 1 || 
P | 470 0 | 1 3 
52 03 “TAG 3 [6 5] ! 
SS eee) = 
‘ | rer -5 V 
0264 
| pV (1) ' ‘i 
+CH I UNIT k 
SELECT TAG Lead 
| 143 (a) 
| 1023 
P l | aton | 
os -UNIT SEL BIT O 8 
046 53 +UNIT SEL BIT O 6 5° 
ose tse The -UNIT SEL BIT 1 Te ee 
05 54 +UNIT SEL BIT 1 4 3 
=> —- 
| ok pore 
joe | 
Pp \. | 470 A | 
03 26 -UNIT SEL BIT 2 2 1 
78 56 *UNIT SEL BIT 2 
094 PL 27 -UNIT SEL BIT 3 
126 57 +UNIT SEL BIT 3 6 5 
. —- — 
A04- 


ITCH 

228 802-354 112) Sumit SEL SWITCH 2 
¢ 

225 BO2-37A 


225 802-378 aoe +UNIT SEL SWITCH 3 


13B\\P1 +UNIT SEL SWITCH O 
225 BO2-38A REIX< 


+CH LC SEL ENABLE 


143 (B) 


LZ\ CH IL LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE 
CH I 1/0 CARD TO PRODUCE CONTROL SELECT. 


NOTES: 


CONTROL DATA 


A\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. care 
i : DIVISION 
4 - | 3 & 2 


A04- 


168 
><> 229 co2z-118 
EA 229 coz-26B 


- CH L CYL SELECT PI 


-~CH I HD SELECT 


-CH I CONTROL SELECT >—~< 18B A 
, e— 342 CO4-08A 
~CH IL CONTROL SELECT >—< \ 344 C04-178 
+CONTROL SELECT 143 
144 
A04- 
+CH I UNIT SELECT TAG PI 058 
- CH I UNIT SELECT TAG 038 
+CH I UNIT SELECT BIT O | 25A ue 
+CH I UNIT SELECT BiT 1 ; 258 Ne 
+CH I UNIT SELECT BIT 2 264 |. 
+ CH I UNIT SELECT BIT 3 | 268 5ie 
— = 
141056 9 | 
14 3 | 
1 470 9 | 
Lo ee ! 
: I 
0256 = 
Tazo opts 1026 1) 
+ 110% +5 V ; 
~ 400 V 3.9 kf 
ene ree ee | 
+TIE HIGH 144 | 
+CH I | ; 
9 SELECT COMPARE ¥0B tag aoa-32a 
146 A04 -38A 
| > 342 CO4-038 
0228 12 | 344 CO4-17A 
COMPARE CHI l 
SELECT COMPARE 1eAe, aaereba oebn 
+CH I SELECT ENABLE ) 128 ue 


CH I RECEIVERS AND 
UNIT SELECT 


CODE IDENT ¥ 
wm [ 6] eseaeo [o> 
ead a 


1 


é 
x 


4 

-OPEN CABLE DETECT 
sOPEN CABLE DETECT 
-UNIT SEL TAG 


(a) 142 


+CH I UNIT SEL-TAG 


25 52 +UNIT SEL TAG - 
34 > 26 +CH I WRITE DATA 
a f on os GNO aoe) 
BC arena : > : 200 kf _+CH I WRITE CLOCK 
A 08 -WRITE DA 21% 
a 11208 -cn 1 OPEN caste oeTecT| 
BSS 1205) 
H 1 106 -WRITE CLOCK 
J 27 rE +WRITE CLOCK 
ar ey CaM GAT Re | 
c E s 119 ~GNO ra Seng , 
> 1014 0225 
| sca 3.9 kQ | 
ee ee +H SEL | 
NABL: ~(8) 142 
A PA DC. MASTER CLEAR 
222 coz-318 +> 
> 343 co4-318 225 -CH I ENABLE <tH TENABLE _/ey,,, | 
75 60 Gene 71 | 
PIN PIN 1053 
470 0 
23 oa 4 ait o l, | *5Y sco reiro. ><! 
262 aT seiro.F—“sCs™s™s~s~s~s~s~—~—~—C—:CCC:TCC‘“‘WSCSSS ST 10 +CHITBITO >< 
3a? Pa os -BIT 1 2 1 +#CH I BIT! >—< 
B a7e 35 +BIT 1 4 3 +CH OBIT! >< 
? +CH I BIT 2 
+CH If BiT 2 >< 


+CH I BIT 3 


— 


-5¥ 


_ 7. aa 
fice -WRITE GATE 
142 (c) +CONTROL SELECT one 
-READ GAT 
Z\, 243 804-208 * cH pi O fa -SERVO OFFSET | 
oad ne siea >< +CHIDBIT! ral pS POSITIVE 
A deiahiciak >< +CH DBIT2 Bk ' pSERVO OFFSET 
243 B04-20A ee 
NOTES: 
| L\ CH ID LINES APPLICABLE ONLY TO OUAL CHANNEL UNITS. THESE LINES FEED BACK INTO #EMMLAAMMARER CH I RECEIVERS 
' THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT. 
| FLAT TO ROUND CABLE ADAPTER ACCESSORY. Loc. faa] a0 


P1 


£04 - 


27A 


NC 


am, 
—_ 


we 343 C04 -36A 


A 
284 343 CO4-33A 


278 
>—— ne 
208 
o) 229 CO2~328 
19A 232 BO3-11A 
S| 229 CO2-30A 
168A 232 BO3-O3A 
| 229 CO2-258 
20A 232 BO3-048 
3] 229 CO2-25A 
232 803-058 
am 114 AOt- 208 
222 802-05A 
a 133 AO3 - 154 
222 802-318 
084 223 802-268 
OSA 223 BO2-24A 


OO Dent 
wm] O] ome] | 


Bes few 3 Pwoeas 
as 3 


T4 
/\, 244 804-228 cea 
eds eae >< +CH BIT 5 
244.804-218 Fe oe 0 
244 804-22 me levers Sek Re " 
aa -CH I ENABLE = ane 14a | 
75 60 () rojas © RCVR 3.9 kN 
ms ‘alot nT eae 949 e eae ‘aoa 
: , Z 
30 08 -BIT 4 8 1 . 3 rahe PM cae Peal i +CH I BIT 4 >—< PI, 228 
“338 1 <The ene | EN | en OT] +cCHmat4 >—< ISH 229 coz-038 |_ 
34< Py 09 -BIT 5 2 1 TER : RA +CHI BITS >< 21A 232 BO3-12A 
372) E39 BIT 5 4 3 ray] a + CHOBITS >—< St-+4- 229 co2-048 
2. Fick Ta En 232 BO3-13A 
N : ips oe +CHIBIT6 >< 218 
| en =i + CH BT6 >—< BS 229 CO2-O3A 
soe: | L7N 5 + CHIBIT? ><) 22a 232 BO3-148 
4 | e |_6}] SSeS PCH BT | 229 CO2-40A 
| 4700 | + CHI BIT? >< . 
ay 10 -BIT 6 2 1 2 | 232 803-088 
~38§ 40 BIT 6 4 3 3 
36 Ppt -BIT 7 8 7 | 
39 g 41 BIT 7 6 5 
_—— ays r -CONTROLLER FAULT CLEAR 088 
CONTROL SELECT let > ce B02 S28 
142 (c L 2 ry poze 
En K8 -ADDRESS MARK ENABLE NG Senne 
Te isa a03-32a 
rays -RTZ SEEK | 098 — es 
ot -DATA STROBE EARLY 1h sad ates 
—_— = A 
244 B04-24a ae cS l 
-DATA STROBE LATE OSA 
y——- 132 203-078 
B 
PF y3.u4 +CHID BITS >< 
40 1 ‘ Bit 8 +CHI BITS >—~< 24A B 229 CO2-31A 
43 < the BIT B x, 232 BO3- O7A 
41 Pui me oA8 229 CO2-33B 
IT 
ericem xe “eile | 232 803-118 
342 CO4-198 
| | 344 CO4-13A 
| 142 (0) +TIE HIGH | 
| a | 
- A 
BIT 9(CHT) 5m: gute esaseaa 
‘ | + BIT 9 (CHT) 233A 2 
a C04 - 228 
76 59 -SEQ HOLD 25h OED ee <S— 236 BO3~-19A 
2 SEQ PICK IN “SEU PICK IN cs 
73% 29 SWy3 ——<>— 228 BO2-35B A 
A04 - 60 PIN. 75 PIN 
34B \. PI - SEQ PICK OUT -SEQ PICKOUT _u4y, 29. 73 
228 BO2-31A———> => 


NOTES: 


CH IZ LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL 


SELECT. 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


4 | 


THESE LINES FEED 


MIDE CH I RECEIVERS AND SEQ POWER 


NORMANDALE | 
DIVISION 


Loc: faz] aoa 


CODE 


1OENT 
ma] mnels | 


CROSS 
REF NO 


2853 
AOQ4- 1 ka 
Pl cH I ENABLE 1 


343 CO4-40A sey 


Ss oRvR coo 
176A : 
o : 60 75 
343 CO4-12A ere 2856 PIN p PIN 
Dl sas. koa Toate] St faut 3 asf yyta 
40A + FAULT 8] Ni2 -FAULT 15 <7 
222 B02-27A-— > | 5 | P 
oan 438 _+ SEEK ERROR Te] 8 ‘ RROR 46 7 
228 B02-288-——>. , et) rs fe : -SEEK ERROR Te Ca 
11 | 
| By } 
| 
= 10 
| +5 V : F SoRvR | 
26839 176A | j 
| 2840 
1a pen pee 
226 BO2 -16A 22+ >>-+ 2 SECTOR rill 13 | +SECTOR ain 
| Ex N12 “SECTOR 254 (C74 
rs | | P 
c 226 co2-168 42451 + INDEX BE 8 + INDEX as 13 
| . 10” 
11 | 
| By , 
= | “TESoRva | 
176A | 
| oan , 
—> 418 +ADDRESS MARK *ADDRESS MARK | 50 45 
134 A03- 414 —— > : >—- 
l Abe SF -AQDRESS MARK 09 $42. 
| P 
41a UNIT READY 
224 802-104 —>-+— +UNIT READY 49 fy 21 
A nsts os “UNIT READY 19 17 
ee | a ? 
B | 2314 | | 
Sorve ict . 
ka 176A | 
| 2824 | 
} 36B 5 +ON CYLINDER. Eres eON CYLINDER 47 >> 18 
cen Bee Ore Eres -ON CYLINDER TMS 18 
= he . 34 PIN 
113 AO1- 188 ie Saat 19:67 MMe CLOCK! i 8 *SERVO CLOCK J2 a Se 
-_ 1: Gece \9 SERVO CLOCK . Q2 SS M 
| 7 . “GND 1 S01 BS 
Ae” + 10 re 5 Vv = 
br" Deve | ~ CH I DISABLE (5) 146 
NOTE. +CH I ENABLE oe 
| /\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. ra|e| + SECTOR $2. Je Ps. gy 
A iN INSERT JUMPER FROM A + B TO COM FOR INDEX 3 € =oeet™ is FE 
AND SECTOR IN THE A AND B CABLES. INSERT ret ; P 
JUMPER FROM A TO COM FOR INDEX AND SECTOR real + INDEX 24 HH 
IN THE A CABLE ONLY. : arr 
| 4 | INOEX 12 ei 


SILL «cH I TRANSMITTERS 


NORMANDALE 
DIVISION 


' 
oa 
< 


q— 


D 145 (G)—=LH E DISABLE nee 10--—— L\ D 
> ORVR : A r 
176A 26 34 
2816 PIN PIN 
AQ4- s 1 J2 a 
133 A03~ 27A STA 5 +READ DATA ; | 2 13 +READ DATA 16/7) yyy 
| 3] A 12 -READ DATA o3 | i u 
l _ FA; ~GND rT Ua 
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2408 
(8) 0047 uF 
fy by 7 +10% 
+000 POSITION 5) 324 7 
212 (B) —| 1610 ai b 
(4) 
B a03 A 4(+POS1 TION) (a) 214,216 
-15 V 2208 2508 A 
1500 uH 10.0 kn 2704 
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Gasca Bnd 


UNUSED LOGIC ELEMENTS 


B £10% 7N#10% ar 
Sadie cca 
zs + _1_uF FILTER CAPS 
edie 


APPROVED! 


SS 
2 ae a EET 


NOTE: 


/\ UNUSED LOGIC ELEMENT INPUT 
PINS ARE GROUNDED. 


UNIT SELECT 


WRITE PROTECT 


——~\ 


OOOH waun-O 


SECTOR SWITCHES 


80 MB UNITS 


NORMANDALE 
OPERATIONS 


APPLICABLE ONLY TO 


FAULT / CONTROL 
DIAGRAMS 


TYPE 'WFGX 


CODE (DENT 


Loc ja2| Bo2/co2 


FREF Tore reoe - 


Ce i eee ncaa eles es ea 


143 A04-04A 


523 [a4] JO2-15 fr ao 
523 [aa] Joz-16 2148 


BO2- py 


os -WRITE GATE SK ici 8 


+WRITE CURRENT SENSE 


(+FAULT) 


523 [Aa] Jo2-23 je 
523 {aa J02-24 413A S |-WRITE TRANSITION 9)¢— 


134 AO3-33A leks 


Aa] 402-26 
laa] JO2-25 


143 A04-04B 


236 BO3-20B 


NC 
144 A04-08B 


412 [a3] P4-2 


215 BO1-27A 
215 BO1-25A 
215 BO1-24A 
215 BO1-26A 


NOTE: 


|-ADD MK 140LS 
ENABLE DELAY _10N jos54 


15A luo SEL FAULT 


158 S - GND 

| = 
31B 5 | READ GATE 

| 


I -FIXED 


| 229(BA) HO SEL 1K, 1 
| - ON 140Lsfe 


i 223s) CYLINDER 2N ios54 
| 


| 
| 
{ 
= MPU_FAULT 


+TIE HIGH 
-CONTROLLER FAULT CLEAR 


-CLEAR FAULT 


POWE MA R AR 
3 (Bye R ON STER CLE 


-VOLTAGE FAULT (+24 V COMPARE) 
-VOLTAGE FAULT (-24 V COMPARE ) 
-VOLTAGE FAULT (-5 V COMPARE) 
-VOLTAGE FAULT (+5 V COMPARE) 


SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 


2N 
IN 
4 208LS 


1 


SN 2754 


EM 
13K, 
12KJ 208Ls 


TON 2754 


6 


©) 


© 


+WRITE GATE 
( F ) 227 


-FAULT BLANKING DELAY P1 


+WRITE FAULT 


1 


3} i46_s M 


0945 +WRT_FAULT 


.01 wF SN 
CERAMIC Bos 


(A) 


+(WRITE GATE ¢ WRT CURRENT) 


- CLEAR 


+(WRT GATE © WRT TRANS) 


14 
13 +HD SEL FAULT 


554LS 


185 1553 


(8) 


mere +[(RD + WRT) « 
I 72Ne ree © ON CYL) FAULT 
ps 1553 


—[(RD + WRT) © ON CYL] 


+(FIXED HD SEL + ON CYL) 


Hi -(WRITE GATE ¢ READ GATE) 


ay—2 ae +(READ © 
1 4 


10 Me eadce WRT FAULT) 
8] 226Ls NS wis 1553 


11 
FAULT 
2N¢s 
Ny : 5 44LS 


(EY—A}_2143 
LVR 2153 


14 ae 


-D.C. MASTER CLEAR 


BO2- 


048 uc 


L278 ne 


22h 236 BO3-34B 


» 038 NC 
pee NC 


034 ae 
20A 
———— 236 BO3-328 


124 236 BO3-32A 


y 208 NC 
yA Nc 


098 no 
248 236 803-338 


A04-40A 
BO4-40A 
BO3-31A 


BO3-38B 


A04-17B 
BO4-17B 


FAULT LATCHES 
SS eo 


CODE IDENT | cross 


19333 |frso 222 


(80 MB) sneer 2 | sneer 2 | 


Loc [a2] Boz /coz 


( ( ( C ¢ 


BO2- 
232 BO3-218 2385 +ON CYLINDER (uP) 


C02- py 2.2 k0 068 uF 
FS %o 
GND C01-398 2SAyy GND cae 
BOo2- 2.75 ms 


2 
Bj ae 
144 A04-09B 2283 —Ri2 SEEK SN 1532 Be | | 13 


1520 wks : . 
| = 12 Oe 
7 141LSP 02 
1830 cla. pe eg CYLINDER 
+5 V oe 1532 ER wy EB NC 


2k 
2.2 kN ae cal ba 5 2f5), 228 l 
4 
“ 1818 7 a fecal: apiehl! M4 + 0N_CYLINDI eee |_ sy 097 
068 pF OL 1461s > 145 A04- 368 
+10%.. 0335 1021.. 1032 | ~ L945 BO4-368 
; 12.1 kN | 
es y a 1928 ox | 
> 56.2 kN SIS OF 1836 aie 
: 21% 8 YAW ~ i 1 i 
110% 1kQ ann 1532 Poe SS. 1a6isLl2_+SEEK ENC pe. 344C04-208 
1021 1819 
224 . +READY 2 t | 
+CYL SELECT (TAG) a 140Ls B | 
229 (AU) 1543 
nan 0341 = | 
> : 
B 1 ka l 
228 a anne § ne fp _ | 
( 
229 Cysy———-- ——--- a a | 
228 (Y) SEEK ERROR 


: 
oN s a6isfe ar 
- (PAW N MC + RTZ SEEK 
Bee POWER ON MASTER CLEAR Poe oe ae taatsfS a ace 
232 B03- 178 284y = 2743 ie 229 


1 & 
ws YR es = 1 +(PWR ON MC + RTZ SEEK) 
TMPQ2222 7 an 148L5 2 ; 958 nc 
C MASTER CLEAR 4743 “10432 oT 
+D LE 2 m O4A 
292 (BC) t oy K13 (PWR ON MC + RTZ SEEK) . 
3.9 kN 4 \ een >——-— 232 BO3-09A 
tie —_ 
= R CLEAR 
nr L «POWER ON MASTE (B) 222,224 


NOPMANDALE 
CPERA IONS 


ON CYLINDER BLANKING 


MAGNETIC PERIPHERALS INC. 


@ devernga ton cOMrERAEON 


eS Ghe 833231506 


co2- 
216 CO1-12A 058, p2 -SPEED PULSES 


+SPEED OK Baer 


16 CNTR Ply) 228 236 BO3-27A 
500LS Ly eae 


228 | 
| 
| 

-SPEED OK | 


D218 nc 


3000 r/min +SPEED>3000 r/min 
20 ms 


186. e +(SPEED OK e MOTOR START) eS) ee 
236 BO3-22A algey 1 -MOTOR START 


1 0 -MOTOR START 
222 Cn) +FAULT 4 


"MASTER CLEAR -READY 
222 (x) ‘ 


236 BO3-244 O85 +READY 


| 

| 

| 

| -FAULT 
| 

| 


+F AULT 


+READY (UNIT READY) 145 AO4-41A 


= 245 BO4-41A 
FAULTS) 227 


Rear * ae) 8A 233 BO3-40A 


«POWER ON MASTER CLEAR N HCOWER ON MASTER CEEAR 254. 134 A03-36A 


-POWER ON MASTER CLEAR DEES again aeons 
+POWER ON MASTER CLEAR > ' Sua cda-o6e 


y O8A NC 


msm m4 co2- 
Pq2222 p2 
| wenzeee ILA 2684 236 B03-30B 


$3. P2 -BRAKE 0 
236 BO3-268—2245>~— BRAKE _ON 


NOTE: 
/\ ENERGIZED BRAKE COIL RELEASES BRAKE 


NTROL AND NORMANDALE 
MAGNETIC PERIPHERALS INC. eoeee iy CONTRS rseaceane| 83323150 pe [a 
ED eortan bra coeroeston 


CODE IDENT CROSS 


MISSING CLOCK DECODER 


a] 
fifofoli]i|ic BAND | 
folifoli{olc BAND 1 | 

fo[0,1/1/1]G BAND 2 


1= MISSING CLOCK 


MISSING = 208LS 
CLOCK 


1 5521 
SIN 146s ff 
6420 
100 pF 6121 
+10% ; , 
thd ao a 


Pp RT 
oo (an) +(SPEED OK e MOTOR START) 


co2- 
112 A01-148 SB8Ay).P2 + SERVO CLOCK 


| 
! 
] 


-MISSING CLOCK 
112 401-038 S8Ay x 


+ INDEX ENABLE 


CO2- 
-INNER GUARD BAND PULSES P2 42A 
-GUARD BAND 2 | C438 


+OUTER GUARD BAND PULSES | sig : 
“GUARD BAND 1 pa28 


BO3-28A 


2625 


2520} 24.3ka 
Fl + 1% 
10% M -OUTER 
GUARC BAND O.S. 


+5 V 


BO3-29A 


| +UNIT SEL SWITCH O 
UNIT A04-13B 


SELECT +UNIT SEL SWITCH 1 804-138 
[ 2003 | AO4-13A 

a BO4-13A 
404-144 
BO4-14A 
eros: 158 


 TCOOE nent 
GUARD BANDS / UNIT SELECT 19333 wn 83323150 a0 


80 MB; LOC'JA2] BO2/CO2 |aerNo 225 


+UNIT SEL SWITCH 2 


+UNIT SEL SWITCH 3 


SWITCH POSITIONS FOR EVEN LENGTH SECTORS SECTOR 
SWITCHES 


BO2- 


! ! P1188 
HW yascs PEUN pasts PO SECTOR gh 145 AO4-36A 


1510 1510 245 BO4-36A 


SmoLekolRolokon Mololololononolorolololel@lolohonolorororera) 
+O00F 000+ 0OD00D0O+ 000000000 00000 
CO9O0+F4+0044040F000F00F 400404000 
DCOOOF+FHFtOOOHHFOOH+4FOHOHOOHOF+OF OH 
+++ 4000000044 44+ 0004404404404 OF4 
+Hete eee tet FODOOOOCO +H +0004 0F0440 
tHe teeter teeetettee + OOQOO0004+40040F+ 
i eokerekon a re) 
SHH ete eet eteeeegeetegtteeeet+y Ooo 


tooo00q0q c0000CCO0CCOCCCOoOOCOCoCO00CN0OSD 
090+ 900+ 9040040004 00000+00000000 
+4+400404+ 0004 00404004004 00004000 


OPEN 
CLOSED 


[oe 
(1) | 8809 ig 


| 370 0 


pas TIE iiek 3 
nc 3685 P2 +Ti 


/\ | 


.67 
113 AO1- 078 SSAy +9.67 MHz CLOCK 


+CARRY 2 


+SECTOR CLOCK 
PULSE (806 kHz) 


1 
SN tasers f8 
1510 


+{NDEX ENABLE 


225 (AH) 


NOTE: co2- 
+ INDEX 
P2168 45 A04-42A 


245 BO4-42A 


CODE 'DENT 


. Os: 
nenmon | (80 MB) ‘fe3] w02rcoe |r o _226 ower 6 Jmce 3-94 | 


THIS LINE iS PART OF A TWISTED PAIR WITH 
(GND AO!-O6B —» C02 ~39A) 


CO2- 


Mi 
112 ao1-048 SZAyyP2  +DEMOD 3 


6 -DEMOD 


| 1 2- 
GATE A P 

5 22b8 \4 2 5378 242 B01-32A 
112 A01-058 41Byy_|___+DEMOD 2 6132 

I 


112 Api coun ale +DEMOD 1 Lp -DEMOD 


1 
112 401-058 228551 __+0EMO0 0 sae_s O_GATE B 358 212 801-344 
6132 


7 
6 
5 
4 
3 
2 
1 
ie) 


‘VOLTAG 
222 (vy E FAULT | 


224 (a ySPEED OK 4 3136 +8 V 


— 3.9 kN 
+WRITE GATE [MP 2369] 
222 ¢F ) - 14] -WRITE ENABLE 


224 (a) - FAULT 
70 


A) 


; 
3 
w PROT 
o2 NT 2120 Sait 


Bea. -WRITE_ PROTECT TPQ 2369] 
ez bales YX PI >< MPQ 


3232 
P4-5 S28) SN : , 


412 


Masia aad + an 20eL sie +WRITE PROTECTED 30A 
4a 


146 AQ4-32B 
246 BO4-32B 


NOTE: 
2132 


seen CODE IDENT 
CON DEMODULATOR GATES AND 19333 F 
WRITE PROTECTED 


ae oof eve, coe [RR 227 fan 7? [oe 98] 


SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 


BO2- 
GND 802- 39a 228s 


144 404-354 “N17 358 
244 BO4-35A 


| 29 


| 
| 223 (P ) 
| 


236 BO3-25B ELS 


-~(PWR ON MC + RTZ SEEK) 


+SPEED OK 


- SEQ PICK IN 


SEEK ERROR 
- MAX SEEK FAULT BING 


544L$ [7 
SNR 2153 


+ SEEK ERROR (uP) 


RELAYI 
! 
! 


2! 


MAGNETIC PERIPHERALS INC. 


OD res ben coro 


SEQUENCE POWER AND 
SEEK ERROR 


(80 MB) 


Loc:{az] B02 /co2 


-SEQ PICK QUT 144 A04-34B 


244 BO4-34B 


3414 
470 


co2- 
~(PICK IN+ LOCAL) P2 


236 803-198 
P1 _B0z- 


ee 145 A04- 438 
245 B04 - 43B 
SKE) 223 

5 l 236 BO3-33A 


30B NC 


+SEEK ERROR 


- SEEK ERROR 


(y ) 223 


CODE IDENT | cross 


19333 | REF No 


— 


144 
244 
144 
244 
144 
244 
144 
244 
144 
244 


A04-24B 
BO4-24B 
A04-24A 
BO4-24A 
A04-22A 
BO4-22A 
A04-21B 
BO4-21B 
A04-21A 
BO4-21A 


142 a04-16B “Y 1118 
242 804-168 +4¥O 


144 A04-22B 
244 BO4-22B - 
143 A04-20A 
243 BO4-20A 
143 AQ4-18A 
243 BO4-18A 
143 AQ4-19A 
243 BO4-19A 
143 A04-20B 
243 BO4-20B 


+BIT 9 
+BIT 8 
+BIT 7 
+BIT 6 
+BIT 5 
1 4230 
+5 VN 
| 1 kA 
(A) 
| ‘ 
| 
I 
| 
| a 4930 
i #5¥ 
| : 1kO 


~CYL_ SELECT (TAG) 


222 Erg 


t 
\ 
| 
| pit 4 

i — 
1+BiT 3 

i 

1+BIT 2 

I 

1 +BIT | 

| 

1+BIT O 

| 


| 
| 
| 
| 
| 
| 
| 
iF 
| 


142 A04- 154 | a6 ~HD SELECT (TAG) 
242 B04-15AND 


NOTE: 


293 (P) -({PWR ON MC + RTZ SEEK) 


SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 


(BA) 222 


3 LEAS pee - FIXED 
4736 4 = 149LS = 
AW aS ernie 5 a 3921 =. 149LS N11 HD SEL 
ss co ° JEN 3921 
i> 


ON 7 
a 140Ls [8 
(8) ON 4421 


LN 


co2 - 
+ 
FIXED HO SEL P2 5218 524 [a4] yo2-18 


(ae 524 [Aa] JO2-17 
= | 


& 
8 = 
141LSP CYL SEL 388 o32 BO3-36A 
6643 


-MAX_ SEEK FAULT BB) 228 


& 
| 140Ls BS 
6632 
+CYL SELECT (TAG) 


AU) 223 
SN 146Ls [8 +CYL SELECT DELAYED 


NC 
5333 5032 
220 oF 12 z | 
+10% 
ae 140Ls PLgl2ny— 
3221 -GND 12A a 
| 11A 
: > 1S 525 [Aa]soz-13 
Sec | 
yy 525 -09 
oes +525 -07 
104 525 -02 
eet —s25 -~04 
525 ~06 
524 -20 
pa 524 -24 
<Irmet -27 
524 [a4] y02-36 
| S164 ye 
= | 
oe 7 TEST POINT __yy24A 
_ NC 
coe i aia +FH SEL BIT 6 | I3B sos seats 
CO ARE eee eS RE SELSEL BTS SE 825 [i] oo 
+5 V | | f | ae +FH SEL BIT 4 | ISB nos | 6 
5447 1 | | 
1 kN | | 


+FH SEL BIT 3 298 505 ite 
+FH SEL BIT 2 » 10B 525 -O1 
| +FH SEL BIT | ss 088 
i 4 | +FH SEL BIT O | ore ae 
Tr} | 


+MH SEL BIT 3 >» 208 524 


w +MH SEL BIT 2 
+MH SEL BIT | 


+MH SEL BIT O 


-28 


FIXED AND MOVABLE HEAD SELECT 
AND MAX SEEK FAULT 


NURMENDALE 
UPERAT.CNS 


MAGNETIC PERJPHERALS INC. 


@€> 4 mince y ot 
CORCTADR ORTA LORPOMAT Cpr 


PAE ENT 


| (80 MB) Loc: jag B02/c02 | 19333 


3 a 2 | 1 


9 jesse 9771100 I 


4 3 v 2 | 1 
REVISIONS 


Ca [pezsooo [aecense0 et et 


B |PE49146 | CORRECT LOGIC [IA [us | | may 7% 
Te [ee S068 re | ‘ 
D 


FGX COMP CHGS 1d: 
TH a <4, 
E_[PesorOs [CORRECT od] 
jc [reszosa | srox ro xeox en [s-26-ed 4 
| K [2u02199 | [Ms [re-ezy 


CORRECTION 


D 


UNUSED RESISTOR PACKS 


NOTE : 


Z\,_vMuSEO LOGIC ELEMENT INPUT 
“PINS ARE GROUNDED. | 


412 [a3] Pa-1 
NC 

412 |A1| P10-3 
412 |A3| P3-2 


+24 V UNIT SELECT 


+5 V 
3620 3631 3653 
+] 22 uF +| 22 uF +] 22 uF 
co2- £10% 410% £10% 1 uF 
a, Be BS Pee D 
a a 1 1 uF FILTER CAPS 
aes = = = = LOCAL REMOTE 


y 


SECTOR SWITCHES 


~OORIO ame O 


APPLICABLE ONLY 


FAULT / CONTROL 
DIAGRAMS 


TYPE! XFGX ere BALL la 9 


4 1 r | 2 | | TPEF zoazie08 


NORMANEALE 
‘ERATIONS 


MAGNETIC PERJPHERALS iNC. 


Be Carag Doan COREA 


AVPRUM: L 


BO2- py 1 
143 A04-044 284. “WRITE GATE ON} asus t8 


-FAULT BLANKING DELAY 
+WRITE FAULT 078 
>——— NC 


3} 146Ls M4 
tWRT FAULT | 027A 956 03.348 


/\ P (A) 


; 144 +WRITE CURRENT SENSE 
A = a 
Bee oe) eeen is fa ~GND +(WRITE GATE « WRT CURRENT) 


| 
523 [Aa] JO2-16 058 Ne 
| = : -CLEAR 118 
Pp I >— NC 
laa] J02- 23 138 (+ FAULT) 
Aa 13A +(WRT GATE © WRT TRANS) 


J02-24 -WRITE TRANSITION 9ny— O34 nc 
| ADD MK 141K, 


134 03-334 —124 yy | ENABLE DELAY ___10/\ i 13. +HD SEL FAULT | \. 20A 
Pp \ 544LS >—— 236 B03-328 
15A \\ +HD SEL FAULT j 
525 [a4] JO2-26 Ns 1553 
a4] Jo2-25 2158 > SO ____ B 
| a 1 +[(RD + WRT) © 


| - —— 
143 Ao4-20a 218554-READ GATE L 12N cagis [2 ON CYL] FAULT | 198 o56 03-328 
I Ns 1553 


“FIXED 
HD SEL (C) 


| 229(BA) us 
-0 


| 

| 

| 

l : 

| 1 
| 

| SNe 1553 

I 

\ 


-{(RD + WRT) © ON CYL) 


ee NC 
yet NC 


» 098 NC 


+(FIXED HO SEL + ON CYL) 


-(WRITE GATE © READ GATE) 


a Ste “ART FAULT) 248 
MPU_FAULT 10 “Ns 544L$ 298 236 803-338 
v 2N 8}226LS NS INR 1553 


+5 V 
-CLEAR CHECK DIAGNOSTICS in! é aL (0) FAULT o78 
-CLEAR FAULT STATUS 4N 208s A} 2143 a NG 


-CLEAR FAULT 


SN 2754 
' FAULT 
11 12N 


7 S 

vae_s PS UNssaas 2A 145 A04-40A 

(g)POneR ON MASTER CLEAR 12 ION 245 A04 -40A 
2743 R 2153 

245 BO4-40A 

-VOLTAGE FAULT (+24 V COMPARE) Sue pos sik 


BO1-27 MP AR 
oe : -VOLTAGE FAULT (-24 V COMPARE) 13 a Ne FAULT 
A 2 
215 BO1-24A -VOLTAGE FAULT (-5 V COMPARE) 0939 eae kaa" E 


15K, : 
26A 
215 BO1-26A -VOLTAGE FAULT (+5 V COMPARE) 470 pF | 194 4 544LS >———. 236 BO3-38B 
+10% INR 2153 
206 V Vv ) 227 


+ 
NOTE : 7 ©) 
; P2 cO2- 
SEE CROSS REF NO 414 FOR : D.C. MASTER CLEAR? 


318 
CABLING INFORMATION. 2 143 AO-17B 
Seer 243 BO4 -17B 


+0.C. MASTER CLEAR (ac) 223 


223 


S 


FAULT LATCHES 
MAGNETIC PERJPHERALS INC. 


CuDE IDENT CROSS 
(160MB) Loc: [az] Boz/coz | 19333 | FEF xo 


4 3 L 2 | 1 
BO2- 
D| 232 803-218 258 P1_+0N CYLINDER (uP) D 
+5 V 
1325 
+5 V 56.2 kf 
11% 
2-2 ko 968 uF 
CO2- po . ul 
GNO C01-398 SSA) ~GNO le 
BO2- ; 2.75 ms 
: 5 


143 A04-03A 2a Pi- SERVO OFFSET NEGATIVE 514, 


2 
1 fa 

143 A04-08A 29856 | -SERVO OFFSET POSITIVE SN , 44, 516 Th ee 

144 404-098 Q9Ay) 1-RTZ SEEK 4N 1532 39 1355 


C BO2- 
-ON CYLINDER PI B 
eas NC Cc 
(s) 222 
1 
=] gets + ON CYLINDER OPA 145 A04-36B 
1032 | 245 B04-36B 
| 
3 13,1 2, ol 12 +SEEK END 198 
 146LS 198 344 c04-208 
224 (7) +READY ide . 
3213 - 
+ 
T (TAG 
229 (au) +CYL SELECT ( ) ae 
-!'% 
B B 
228 Ge) 
229 


228 (Y) ~SEEK ERROR 


7 
ON sa6ist® Ca 
a -(PWR ON MC RTZ SEEK 
OBA. P2 +POER ON MASTER CLEAR iO3e Dy er te vasusS eae 339 
232 B03-178 2845 : 2743} |g. 229 


Bee es, Se & +(PWR ON'MC + RTZ SEEK) 
M™PQ2222 qT 148LS 10 ( : 058 NC 
C. MASTER CLEAR 4743 | SN 0432) Lap | 
+00. MASTER CLE a 
222 (BC) 3.9K. | = ; pans (PWR ON Me + RTZ SEEK) igo7a08 66h 
4443, ot 0432 
: 4 +POWER ON MASTER CLEAR 
_ = (B) 222,224 A 


“ON CYLINDER BLANKING No 


AMANDALE 
PERATIONS 
9333 


MAGNETIC PERIPHERALS INC. 
OD ER | : 


83323150 
CROSS 


q REF 78121609 
81200504 


(160 MB) LOC: a2] B02/C02 


-SPEED PULSES 


co2- 
216 C01-12A 0585», P2 


: , BO2- 'D 


+SPEEO OK 
Plyy228 236 B03-27A 


- SPEED OK 


ius 3000 r/min +SPEEO>3000 r/min 


20 ms 


Cc BO? - +(SPEED OK © MOTOR START) Gm) sak c 
236 BO3-22A 188 5 P1 -MOTOR START 9 ee 
| 4352 4252 
| “XY 3.9 kN 33.9 kN . 
| 222 (ny +FAULT IY s90 - N° -MOTOR START Ree P10-4 
| ea eae Tanke. 
412 |A3| Pa-3 
-OC. =e - READY : me < 
| 222 (x) MASTER CLEAR 10p—> see ae - 412 {a3} Pa-4 
| ssp a 
10B +READY 9 
236 BO3-244 —~—> 1021 +REACY is 
+READY (UNIT READY) eteacbun 
F 245 BO4-41A 
j ee eT 
- A 
B ay 5K 1 (READY © SPEED OK) »-168 233 803-404 1B 


| 
pe 134 AO3-36A 


-POWER ON MASTER CLEAR O88: 445 c6usete 
+POWER ON MASTER CLEAR ? ' hn 6OL08E 


SOBA nc 


—=—= co2- 
1wPa2222 14 P2 5264 936 803-308 


+POWER ON MASTER CLEAR -POWER ON MASTER CLEAR 


cd2- 


A NOTE: se 
1 ~ 
L\ ENERGIZED BRAKE COIL RELEASES BRAKE. g -BRAKE COIL A\ aqA Poe [aa] P31 
pale. NC 


N NORMANDALE 
oes 
ED ist omc: CODE IDENT | CROSS 

(160 MB) Loc(az] Bo2z/coe | 19333 fern 224 [sneer sneer 4 | sneer 4 once rita | 


4 | 3 rN 2 q REF 75121609 


81200504 


MISSING CLOCK DECODER 


rr ofa |3 |r re ean — 
folifol1{o|s BaNo 1 _ | 
fofo}ij1;1]6 BAND 2 | 


1= MISSING CLOCK 


ae (am) +(SPEED OK e MOTOR START) 


co2- 
112 A01-148 S8Ayy P2 + SERVE cLOCK 


| 
| 
| 1 
-MISSING CLOCK 
112 A01-038 36Ay LN 146LS 
6121 


UNIT 
SELECT 


[ 2003 1 


MISSING 
CLOCK 


& 
| Posts 
146s P meer 5521 
poet A 
& 


im i zoe. 


5521 


ots 2oas PS® 


+ INDEX ENABLE 


-INNER GUARD 
-GUARD BAND 2 |  <(43B 


+QUTER GUARD 


(AH) 226 


BAND PULSES P2 BO3-284 


BAND PULSES 


~GUARD BAND 1 RGS=28E 


-OUTER 
GUARD BAND 0.S. 


+UNIT SEL SWITCH O 


+UNIT SEL SWITCH 1 


+UNIT SEL SWITCH 2 


BO3-29A 


A04-13B 
B04-13B 
eS A04-13A 
| BO4-13A 

AQ4-14A 
| BO4-14A 


| 
| 
| 
] 
] 


+UNIT SEL SWITCH 3 


MLE GUARD BANDS / UNIT SELECT 


| “owen | (160 8) 


Loc: [a2] B02/co2 


404-158 
B04-158 


ODE IDENT 
a coon 


CROSS 


q REF 7512 1BO9 
81200504 


Id 


SWITCH POSITIONS FOR EVEN LENGTH SECTORS SECTOR 
SWITCHES 


O/OLO;O;O;+] +/+ ]/O]+]/0/0 
D olojololojolol+{+jol+lo Dp 
O/O/O/OJOlO]+j/O; +] +) 4/0 
OlO/O/Of/OlOlOl+{O O10] + 
O/O]O/O]+]+/+/0)/4+}O]O0]+ 
OLOLO;OJOJOl4+1 4/0] 410] + 
OlOJOLO/O;+/O] +] +] 410] + 
QsO/OSOlO/O;+10/0)/ O14] + 
O/O;SOJO/O/O/O]+j/Oj/O}+ I+ 
O[Oj/O] +) +] +10) +/0/OF 4) + 
OO/O/OlOl4+]+/O]4+]/O01+]+ 
O[OlOLO[O|OlO]+)}4+/Ol+ise 
_| O;O/O/O/ + /O] +] +] + [Olt] + 
Ol[OsSO;AIOl+/O/OlO] +i +}+ 
O/O/O/OIO/O}+/O;O] +) 4 ]4+ 
O/Ol+]+/+/0;+/O}O] 4) 4+] 4 
OLOLOJO/OsOJOl+ {Ole i+] + 
Q/OlOLO] +t {+ ]O;+lOl+tiri+ 
OJOJ/OLOlO JO f+] +) O}+ faye SWITCHES 
OJOj/O]}+/O; +i +] +] Ole] eit pL 
OJOIO{O/+/O/O10 | +] +] +/+ 4703 
ofolololo}+lofol+)+|+l+ él ly 
O};+ {+ [+10] +/O/Ol+] +} ete c 
Cc olololojolol+jol+l+|+]+ : 
OOO] +] + (Ol +10] + i+ 14] + 1 e ae 
0/0/0]o}o)+|+/ol+/+/+1+ VIN) ja6is PO SECTOR 1eh 445 A04-36A 
OOOO JOJOIO] +) 4+] 4+] 4] + 1510 245 BO4-36A 
OJOJOl]+f/OlO]O} +] +] +} 4+ [+ 
OOOO] +{/O] Of +] +] 4+] 4] 4+ 
+/+]+/Ol+/O/O]+ [tte] +] + 
—> + = OPEN er << 
O = CLOSED 
fr 220 A 
+5 V ab, Sous §912 
680 pF 
| ro a . +10% 
Be. ein od ~ 
nc 3685 P2 + 
B l B 
| oe 
.67 
113 aoi-o78 3845 +9.67 MHz CLOCK 
Lene x CO2- 
emg scarry 2 P2.. 334 
> ——— NC 
aaa +CARRY 1 348 nc 
+ SECTOR CLOCK 
if PULSE (806 kHz) 34h NC 
Pp? 802- 
INDEX ENABLE + {INDEX ENABLE + SECTOR) 
225 (a) — = 284 NC 
" + INDEX ee. 
PR 
2 an oes AQ4-42A 
245 BO4-42A 
CODE IDENT 
CONTROL DATA SECTOR COUNTER 19333 C | 83522180 Peds | 
NORMANDALE cross 
APPLICABLE ONLY TO UNITS WITHOUT LONG LAST SECTOR. oivision | (160 MB) Loc: [aa] Boz scoe [rn 226 fewer 6 ruc S116 | 
4 l 3 2 q REF 75121609 


dD) ) d ) 


SWITCH POSITIONS FOR EVEN LENGTH SECTORS SECTOR 


rsecrors [0]1[2]3] 4/5 |6]7]e] 9]iom SW THES 


ee eh 
5203 
ly 
O— 


oO 


bt tht hee Hee He Hee eee grrr tge¢r¢teOOOO+ tO 


+H+t 4 OOO OOOO 4H 44+ 0O0OF4F 044044 0+ OF + 


ttt ttt ett te HOODOO OOO+44+000404F04+40 
tht tet HH ete eee et tt +OTOOOOO+4+0040F4 


a4 


10 +Sti. TOR 


+ODODO00O00+ ODODVDOCODVDDOVDDADDDVDOGDCDODOO000 
~*FOD90+F 0900+ COOGD0O9O+ 09000 DVDDCO0O0OCOC0NO 
°"OOC+ COO+F 040040004 000004 000000000 


—+t++tOO0+F0+F 0004 00404004004 0000F000 
+H+ ete etter tree eget egegtgereergegeteye OOO 


“tODOO9DOODDDOCOVGOCOODDOOODOCOOO0O000 
5090900440044 0404+000F 00+ 4004040004 
“OOOO FHFHFFOOO4+FOOH+404+F0F004+044+ 04 04 


Seats 
—+_—-_ —. 


—> 6009 
| | 220 9 
Kul 5912 
cD ; — T Sor” 
(370 eo ———_# | L— ; 
co2 - orn - = 
P2_+TIE HIGH . 
B 

x 


+CARRY 2 ii 33A N 


+CARRY_1 pete NC 


+ SECTOR CLOCK 
PULSE (806 kHz) — 


B02 


+{NDEX ENABLE + (INDEX ENABLE + SECTOR) i piel NC 


27 C02: 


oT as BO4-42A 
332 CO3-11B 


6 
aD 4421 ; . “DATA COPE DENT 
CONTROL SECTOR COUNTER 19333 (| ssszaiso | w : 


|APPLICABLE ONLY TO UNITS WITH LONG LAST SECTOR. NOMMANDALE Yeo wa) S226 |owers 6 foace 3-117 
4 3 2 q REF 81200804 


cOe2- 


M 
112 A01-04p S7Ay seme: DEMOD 


GATE A pP2 SOB 


378 212 BO1-32A 
+DEMOD 2 


112 A01-04A SAS} ee ] é 
112 A01-058 2085 SDEMOO Og 358 212 01-344 


7 
6 
5 
4 
3 
2 
1 
ie) 


1 
146.5 PZ 
1032 


AGE FAI 
222 (vy ou E FAULT | 


+SPEED OK 4 3136 Sony 
any 3.9 kn 


+WRITE GATE 1 Bo2-,P A\ 
222 2 ig “WRITE ENABLE PI \\1TAP og 
-GND et 
: 4 
224 (6) a [r 524 |AA] 


| 

| 

W PROT | 
NORM I 1 | 

Bea. PI>—< -WRITE PROTECT TP 2369] | 

412 |A3] P4-6 ——> 3232 | 
412 [a3] P4-5 SBS 1 GND _ | | 
| 


30A 
+WRITE PROTECTED | y 30h 46 ao4-328 


246 BO4-32B 


7 CODE IDENT 
8332 3150 


noon | (160 MB) Loc{az] Boz/coz [RP 227 a ee 


~ ee Ss . = 2 1 anes 


: 4 
; 
q i 


SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 


144 A04-35A 11h 358 
244 B04-35a SS 


236 BO3-25B aes 


— MAX SEEK FAULT 6K 5 


+SPEED OK 


BO2- 


: A 
SEQ PICK OUT 144 A04-34B 
244 804-348 


- SEQ PICK IN co2- 
294 236 BO3-198 
SEEK ERROR 


544Ls |Z 3 4 = 145 A04-43B 


—(PWR ON MC + RTZ SEEK) SNe 2153 245 B04 - 43B 


236 BO3-33A 


- SEEK ERROR . 30B NC 
+ SEEK ERROR (uP) : 
(y ) 223 


SEQUENCE POWER AND NORMANDALE 8 3323150 
MAGINETIC PERIPHERALS INC. | SEEK ERROR OPERATIONS 
1160 MB) Loc:[az] Boz/coz | 19333 Fro 228 [or 8 


| 3 & 2 TT grz00808 


a Sit cae sie. ee Pau 


144 A04-248 338. P2- +BIT 9 tt M11 HD SEL 

244 BO4-24B ‘ (BA) 222 

144 A04-24A i 

244 B04 -24A A\ 

144 A04-22A Jo2-18 

244 BO4-22A ' ; Ad] JO2-i7 7 
Dj] '44 404-218 


244 BO4-21B S 455 
» -_ 
144 A04-21A a N >=. 232 BO3-36A 


244 BO4-21A 


+CYL SELECT 
(TAG 


(AU) 223 


223 €r9) 1 
142 404-168 Ny kip +CYL SELECT DELAYED 
C | 242 804-168 SS 
= +0 % ; 


-GND 


143 AO4 -19A 
243 BO4-19A =a 
B | 143 404-208 TEST POINT 


243 BO4 -20B > F +FH SEL BIT 6 
+FH SEL BIT 5 


+FH SEL BIT 4 


142 soa tent of -HD SELECT (TAG) 
4 -{5A-D -(P N MC + RTZ SEEK 
wae | 242 BO4 -15 223 (P) (PWR O} ) 
-08 
-01 


- 03 
- 05 


NOTE 


L\ SEE CROSS REF NO 414 FOR -19 
A CABLING INFORMATION. a -22 
-28 


ZB 524 [aa] vo2 -35 


FIXED AND MOVABLE HEAD SEL 


Sebsateary Of 
G]D conto Ou conronaron CODE IDENT | CROSS 


(160 MB) Loc: [az] Bo2 7002 | 19333 [REF No 229 pace 3-120 
; REF 75121609 
4 ! 3 a 2 | 1 81200504 


sé] 7]8 [9 ]o[n [2[s[a]is eps] 
Peele al aa ena tells 
“fella TEE 

eee 


foo 0 Laawe a7 | 
ete [5h soars 


421 
421 


421 
421 


J1-03 
J1-04 


lA3] J1-01 
1A3| J1-02 


MAGNETIC PERIPHERALS 1NC. 


UNUSED LOGIC ELEMENTS 


ELEMENT | LOCATION | piney 


148 0409 


.01 uF FILTER CAPS 


TYPE: RUEX/VUBX 


1 


REVISIONS 


[ a |Pe23000 | RELEASED a ea 
| B |PE49146 |CORRECT LOGIC DIA Lt 
| c_Jpeso705 | CORRECTIONS ee ae 


D 


PESO653. SERVO OVERSHOOT 


(GE A LL EO 
LF _[pesoso | improve access warsins ———SC~id 
Ve [eeezie7 [avo eno wine Si 
Hi [eesaraz [wax to vex SS 
= 


8 
[seo] 


MICROPROCESSOR CONTROL 
DIAGRAMS 


NORMANDALE 
UPERAT.CNS 


8332215C 


“— 
. or 6 


CODE IDENT 


IC] esezsisc fs | i 


PAGE 


aaa! -i2h 
| 4 REF 75121610 


2008 OOF ON CYLINDER 
+5V 


se 330 pF +10% 803- 
ee 1s. 12 ht SON CYEINUOER GuP) Pl y>218 223 802-258 


pre +5 V nr See 
-CYL SELECT 3.9 k b 6 
229 C02-368 2>>F of 4 195 


ul 
Z NN x 
223 BO2-04A xia (PWR ON MC + RTZ SEEK) R 1608 


GND 803-068 2A enclil 


A04-20B 
B04-20B 
A04-24B 
BO4-24B 
A04-24A 
BO4-24A 


11A 


] 
| 

GND B03-068 SA) ~ GND 
| +BIT O 
| 


+BIT 9 CYLINDER 
ADDRESS REG 


+BIT 


+BIT 


| 
| 
| 
1 
| 
| 
I 
I 
| 
| 
| 
| 


=] (9 =10 =10 10 =| 


O=10 =10 -[9 =]0 =I0 =| 


+BIT 
+CAR BIT O 
+BIT ov +CAR BIT 9 
} +CAR BIT 8 
+BIT +CAR BIT 7 
5 a eS REPL A aT DEE ECCT 
+BIT es earn maeee CAR BIT 5 13B 
= rie omer ot 
+BIT Y +CAR BIT 3 09B yo 
+CAR BIT 2 FOAM ic 
+BIT DE nee eee, +CAR BIT 1 $038 yc 


A04-19A 
BO4-19A 


'-RESET RESET 
-ENABLE ($800) cS2 
+TiE HIGH cst 
CSO 
+PHASE 2 CLOCK ENABLE 
+READ R/W 
PA3 


~ INTERRUPT 
PAl >A) 233 
PAO 
pe INDIRECTION arerte 

+ 
oe r1/2 CYL_ENABLE (5) 755, yo Ne 


+INTEG SHORT 
PB4 > 217 CO1-29A 
pas +POWER ON MASTER CLEAR 178 223 CO2-28A 


PB2 
PB1 
PBO 


BO3- 


sae eoriars es Al -TARGET VELOCITY 
+ CYLINDER PULSE 
235 (Vv ) 


233 (P) +ADDRESS 1 
+ADDRESS 0 
233(R) 


NORMANDALE 
MAGNETIC PERJPHERALS INC. ‘seaer| © 83323150 fi 
@ anieieyd 


(COMED DAE CORPORATION. CODE FOENT 3 


232 - INTERRUPT nN 
~INTERRUPT ak 
236 
BO3- 36 (y VINIERRUPT KO 
c |” po2-16a SCA yy PI ~ (READY ¢ SPEED OR) 
+5 V 
> 1030 
+5 V 
1 kn 
232 (C) >—<_+DATA 0 THRU 7 
234 (u) +DATA 0 THRU 7 
— o 
235 (Ww) +DATA_O THRU 7 
236 (72S DATA 0 THRU 7 
= 
A 


( 


( 


+TIE HIGH 


(D) 232, 236 


2542 
4.0000 
M Hz 
+5 V 
BO3- 
55131 +PHASE 2 CLOCK = > 348 yc 
1942 XE ) 232, 235, 236 
3.3 ka ish alse READ 
MICROPROCESSOR = R/M SNAGLE(SE00I (F) 232, 235, 236 
68 5 - 234 
2842 - ENABLE ($3000) (a) 234 
1951 - ENABLE ($2000) (3) 235 
1731 - ENABLE ($1800) 236 
a7 ko] 213) -ENABLE ($1000) 
.2u 99 (L) 236 
410% no - ENABLE ($800) (mM) 232 
10 V 2048 
‘[ig9__A10 
A 
Pee : 18 9 
Te tpish le F ren 
——in M 5 A6 
20 ms Ha: = 85 5 
+ADDRESS 2 
235 
10__A1 ZaUDRES® Ww) 232, 235, 236 
NJ * ’ 
fy ao +ADDRESS 0 
PS 4 d (R) 232, 235, 236 
of ae | Pay 
Kos i0) 59 t +ADDRESS 0 THRU 10 (3) 234 
a 29 


| 
| 
L 


MICROPROCESSOR 


MAGNETIC PERIPHERALS INC 


CODE IDENT TcRoss 
233 [s-t- 2 PACE 2 ~|23 


19333 [REF sc 


Loc: [a2] Bos 


ADDRESS 0 THRU 10 
233 (s »-— : 


-ENA 
Gas (a NABLE ($3000) 


> 
at 
oO 


ag 22 
ee 


iit 


233 (GC) -ENABLE ($3800) 


NOTE: 
L\ MEMORY ADDRESS RANGE. 


DATA 
+ O THRU 7 (a) 233 


MAGNETIC PERIPHERALS INC. MEMORY rsmmuae| (| 83323150 a 
€> a cbechary of 


aimee CODE IE 
: 1933 3 nerno 234 sneer 4 | 4 mst 3-124 3-124 


oie. 


im, 


BO3- 


NC 38Ay)" 


217 CO1-38A 27 e 
GND B03-398 ——> 


232 (B) +1/2 CYL ENABLE 


233 (T) 


233 (J) 


1 +TIE HIGH 


| +CYLINDER PULSES 


-GNOD 


- RESET 


-ENABLE ($2000) 
233(€ yt tease 2 CLOCK 


y 


50 kn 


0536 
47 ko +20% 
1/2 W 
+5 V 
+5 V 
: 0636 964 uF 
2716 1 kf 410% 
3.9 kf 45 fi4 
11 
Ur +b 10 
140 PS han Gg 
iS ON 
1 
1 | 
140 
ON 2320 


SNRESET 


+READ = 
+ ADDRESS 2 12 
+ ADDRESS 1 11 
+ ADDRESS O 10 


MAGNETIC PER/PHERALS iNC. 


CYLINDER PULSE CONTROL 


TEST POINT P1 3 A 
214 nc 


CYLINDER PULSE 
: Cv) 232 


BO3- 
-1/2 CYLINDER ENABLE P1 > STA NC 


| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
I 
! 
| 


#5 V 
14 
Tra p2 
LST 03 
PTM o22 
6840 01122 +POWER AMP PULSE y 164 556 g01-41A 
1327 
D7 18 O7 
og [1228 ) 
ps {20_DS ‘ 
pata —_p4}21_04 
2. 
p3 {2203 ) 
p2 [2302 ) 
eon 


CODE IDEN 


Loc:|az} 803) 19333 


cross 
REFNO 6299 


P41 B03 - 


-RESET -MPU_FAULT 20B 
(pee ee ee ; 
-ENABLE ($1000) 23 -— 222 BO2-298 


233¢L) 
233 (0) +TIE HIGH ; 9 8 ~RETRACT | 204 216 CO1-04A 


+SELECT OUT ORIVE S 


26A 
PHASE 2 CLOCK 216 B01-43A 
233 (& >-———*PHASE 2 LOCK —___ : 
210 7 a S68 224 cO2-22A 


+READ 
233 
(F) +F INE ENABLE | \A25A 216 BO1-36A 


+SEEK ERROR (HP) | 258 528 802-368 


BO3- 
P1 +READY 1 24a 
29B +ON CYL SENSE ><—— 224 B02-10B 

214 co1-42a ——> 
+00D SLOPE S248 243 B01-33A 


-MOTOR START 22A 

29A\. | -OUTER GUARD BAND 0.S, £5" 224 BO2-18B 

225 BO2-29A S0Bz Ta +SELECT IN DRIVE 5228 oe 801-42A 
224 CO2- 26A Saat 


224 BO2-228 => oat oK INTERRUPT 
GND BO3-238 ; o 
me + 


A04-33B-4 1,194 -SEQ HOLD 
B04-338B-NO 


9B P 200 
7 Al 
228 CO2-29A REL (PICK IN + LOCAL) 


7 
’s w 
~ 
i 
I >] 
/ 


i=) 

i! 
iw) 
= 


oOo 
aS 


1 
sn conan 29> ——ngh UD BD ELSES 
S58 Coocaon +QUTER GUARD B UL 


233 (P) +ADDRESS 1 
233 (R) +ADDRESS 0 


o 
nN 


Il 


iw) 
os 


; -ENABLE ($1800) -SETTLED ON TRACK 
233 N BO1-37A 
K) -DIGIT 3 ENABLE a pee 
-DIGIT 2 ENABLE ‘%s 
-DIGIT 1 ENABLE a4 
+DATA 3 
+DATA 2 aay 
+DATA 1 as 


- 2 
+DATA O ee 422 J1-07 


~ INTERRUPT &. (Y) 233 


38B..P1 +VOLTAGE FAULT 
-26A ———>. 
es BU 2046 +WRT FAULT 


+SEEK ERROR 
is +(READ ¢ WRT) FAULT 
222 +{(RD + WRT) © ON CYL J] FAULT 


B A 
222 Bo2-20A 2285 ! +HD SEL FAULT 


W% 


~ 
7 


ou 

~ 

7 
¢ 


I 
222 Bo2-27A 31> — ER FAULT REQUEST 
GND B03-39B => “CONTROLS . 


I 
( 
31B -CLEAR ALL FAULT COUNTERS 
a aa 0915 
+ 
30A -DIAGNOSTIC STATUS REQUEST ; k 
422 Jt -08———_ 12ers rere ik 


ll 


+DATA Q THRU 7>—< 
233 
NOTE: (2) 


L\ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 


IORMANDALE 
MAGNETIC PERIPHERALS INC. CONTROL AND STATUS gatmel 83323150 | 
]D laiiwr bas comonaron ; 
79333 [ate 236 


ri 
x. 


D 
ped Meal Meelis 
ele [klalq{et | PPT ee eT tt ty 
iq [wm fate ie? | PT Te EE PT 
ae ee ee ee REBRERERE 


+5 V 


421 {a3| J1-03 
421 J1-04 


421 [A3] J1-01 
421 {a3} J1-02 


fecaeo [5 K lohan [HAS] 
Coc a 


UNUSED LOGIC ELEMENTS 


ELEMENT | Location | QUTPUT 


PIN(S) 


.01 uf FILTER CAPS 


MAGNETIC PERIPHERALS INC. 


C+") tort beta conpomarion 


DIAGRAMS 


MICROPROCESSOR CONTROL 


TYPE: Y/ZJBX 


1 
REVISIONS 

DESCRIPTION a 
See eer CC a RERROIN77 (ST Ae 
Ta Jreasise [coneect voce om nce 
| c_Jresosso [one Track seek | iz 7-79 i 
[oJeesosss [senvo oveRsnoot ——S—SSSCSCSCS™~C~S Ameer 

— [PES0705 | CORRECT iD MA [i277 Onl ! 
| F |PESO729 | EPROM CHG MA fi-2e-8y sid t 
Ts Jeeczia [vex to Ax SSCSC~“C~*~—“—~idC fC TT 
| w [Pe62i27_ | ADD GNO wiRE TH 1'1:48-80 ' 
| 4 [Pee 2142 MF |i26-3: rae 
Pe fee [ wa saa RT To WEY ewe! us 
Pope riooo [ao we etic gl 
Pu [reseze2 [cng RESON vex aw nlc 2 
ae aes | P ! 
ad aS oa 
ee ge se me OT CES 
= = 
ast ey eh are __t 
ES eee eae (eee 
ie ees See ae 


NURMANDALE 
OPERATIONS 


CODE IDENT 


Loc: [a2] B03} 19333 
| 1 REF: 75121610 


4 ne 3 t ' | | 


2008 i208 ON CYLINDER i 
+5V j 
12.1kN x 
ae i a : ON CYLINDER (uP P 218 
2108 |48 : (uP) __F 1 yy 218 223 po2-258 
B03- ok +5 at 
396 cos<Sn0 Seay -CYL_SELEC 3.9 kf | 
203 802-04 OMAyy | -(PWR ON MC + RTZ SEEK) 
ad 10A AND \ D 
GND B03-068 ——>>————_—_——" | | 
O5A - GND 
GND BO03-06A ——> ! 
143 AQ4-20B +BIT 0 
243 BO4-208 (ba) 233 
144 AQ4-248 +BIT 9 CYLINDER 
| 244 804-248 ADDRESS REG = 
144 AO4-24A +BIT 8 \ 
244 BO4-24A 
144 A0Q4-22A *BIT 7 | 
244 BO4-22A | 
108 
ieee ae NC 
2 804-28 ae — ee cre 
244 BO4- +CAR BIT O 15A 
144 AQ4-21A N Ne 
BIT 5 SRG eee ee) Ss +CAR BIT 9 16B_ nc 
C| 244 ao4-21 ; a a +CAR BIT Sore NO Cc 
144 A04-228 BIT 4 : a a AT oea N° 
244 BO4-22B || 3] a +CAR BIT 6 cern NC 
143 A04-20A +BIT 3 wees CS ae ee +CAR BIT 5 $138 Nc 
243 BO4-20A Baars DOs eee eg +CAR BIT 4 $128 yc 
143 AQ4-18A +BIT 2 eee At NO Ba ae ee ee eee +CAR BIT 3 098 yc 
243 804-184 Wee ae a CAR BIT 2 04a Ne 
143 AO4-19A BIT 1 | 44] Ws 1) +CAR BIT 1 $038 we 
wep] 243 804-194 : 
-RESET ; 
-ENABLE ($800) 
*TIE HIGH 
+PHASE 2 CLOCK 6821 
B +READ 0642 B 
38 
RoE - INTERRUPT 
R37 Nop XA) 233 
8 +IN DIRECTION Bias 
188 
7 +1/2 CYL_ENABLE 7) 51 ? Ne 
6 ante ao p84 247 001-294 
4 __+POWER ON MASTER CLEAR S178 223 co2-28A 
a 
2607 
BO3- }29_D4 1 
ITA. PA : 
Pree yas TARGET VELOCITY 30_03 
+CYLINDER PULSE 3102) 
i, [321 
A 233 +ADDRESS 1 33__DO\ A 


£33(n)—TADDRESS_0 
+DATA_O THRU 7>—< (6) 233 


NORMANDALE 
OPERATIONS 


Loc: [az] BO3 19333 |rerno 232 [sweet 2 [rue 3-126.2 | 
7 . 


tent 


224 BO2-16A 22AyyPI 


fame, 


+TIE HIGH 
— -— ~——{ 0» 232 , 236 
2648 
2542 10 pF 15 Vv 
4.0000 Ble OF 
M Hz LL 
+5 V 2 
38 39 35 | bU3- 
*PHASE 2 face 
eae 2NWALTXTAL XTAL +5 VSB g2}2! oe ts _ SpA 
INTERRUPT eet aera LSI J tL £) 232, 235, 256 
232 se enorT " RE MICROPROCESSOR R/WH4 pest “uh —{' \ 232, 235, 236 
ie (x) : N NS IRQ 6802 5 X—ry Ae 
BO3- 536 - INTERRUPT NO P 2842 VMA - ; Kg _-ENABLE ($3000) a \caaa 
-(READY e SPEED OK) 6N. Mr BA|L+— : 10 « 
aay 32768 - L414. - ENABLE ($2000) age 
+5 V 16384 = h12  - ENABLE ($1800) 
ar ki 2 1Sl a192/23 ; $h13__- ENABLE ($1000) a sae 
+10% 4096 - ; wN14 - ENABLE ($800) (n) 232 
oa 2048) ATO oMS 
. 4024-2 
Pe AE: - 
END: 6. 
h ADRS 
+5 V N RESET 
kn 20 ms 
232 (¢) 2 tDATA 0 THRU 7 
+DATA 0 THRU 7 ‘ADDRESS. 2 
234 aimee eet fy An 238 
wy) : + ADDRESS f 
Raye eT re O Se ea P ) 232, 235, 236 
+ at tAVUNE 9 | eh Dae 
a3s (W) ora — wae OR) 232, 236, 236 
>—< +DATA 0 THRU 7 OT 9) 4 48 1 28/7 
236 (7) Rageton Ae 127 +ADDRESS 0 THRU_10 ae 
re aa ET ee 
O—O 28lo5 
O—O 29104 
K03 13,55 44 130|p5 ATA 
LOZ tat ts sl 
Rarsag es aah 
Vie RSME ET) 
O O DO: 
236 +SEEK ERROR 2 2 0 Oe 
(AA) 1200B 1,21 
vee 1300 i 
+ 
tie 6a St (7) 232, 235, 236 
350 ms 
285 (ap)_+ POWER AMP PULSE Ue 
~ +5V reke 2 148 AIS a B03 - 
Skin Jan ae 48-110 SEEK ERROR (uP) PL 258 0g Bo2- 368 
bibs [2 — ye 
12 
232 (oa)-= (PWR ON MC+RTZ SEEK) iin 
aE 4 
250 us 8 
5 
1500 
am Ol NORMANDALE 
aes ae MAGNETIC PERIPHERALS inc | MICROPROCESSOR OPERATIONS 
+5V. CD (ier in an asses CODE WENT ; 
61. 9kn,t1% REF NO 233 


19333 


4 2 1 
is (3) +ADORESS 0 THRU 10 
| 
D iD 
iN 
7 1 
2 ass (W)—EMABLE (43000) = 
re Cc 
—>» ¢ 
B B 
233 (G) -ENABLE ($3800) 
NOTE: 
Z\ MEMORY ADDRESS RANGE. 
A A 
*DATA 0 THRU 7 (0) 
233 


NORMANDALE 


G]D Contax Ota comunston 193: 
: ; 19333 |rerso 234 Jour 4 [osedn126.4 
3 , | 


I) ) ) J i, 


A, 
seh. 
ai, 
A, 
A, 


BO3 11 cae 
z N BO3- 
NC 38Ay P41 +TIE HIGH 1 a , aa} 10 TEST POINT P4 21A nic 
| 140 p [EN K9 
217 CO1-38A +CYLINDER PULSES 2 2320 
exo eos-3ee 3 aire CYL_ENABLE a: = E 
+ +CYLINDER PULS 
232 (8) sek Or 


BO3 - 
-1/2 CYLINDER ENABLE P1 » STA NC 


233 (7) -RESET 


-ENABLE ($2000) 
233 (4) +PHASE 2 CLOCK 
233(E ) 


| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 


(88) 233 


+ READ 
233 
F) + ADDRESS 2 


233 
Clam (P) + ADDRESS 1 
+ ADDRESS O 


CYLINDER PULSE CONTROL 


Loc: [a2] B03 


MAGNETIC PERIPHERALS INC. 


C+ Famed 
CONTRA OMA CORPONATON 


+POWER QAMP PULSE 1 59 364 946 Bo4-41A 


NORMANDALE 
OPERATIONS 


19333 [AP 235 Tous 5 [ree265 | 


P41 
214 coi-42a 2285 
| 


225 BO2-29A 
224 CO2- 26A Saaz. 


2 


224 BO2 - 228 Saaz. 


GND 803-238 ——> 


144 A04-338-4 14.194 
244 B04-33B-NO 


0228 co2-294 285 


225 co2-42a 2245) 

225 co2-428 288) 
233(P ) 

233 (R) 


222 802-264 38 
222 BO2-22A 

228 802-288 --> 
222 802-248 22S 
222 BO2-19A 2245) 
222 B02-20A 228 


222 Bo2-27A SIA» 
GND 803-398 ——>, 


422 [a3] J1-10 S185 
422 [a3] J1-08 > 


~RESET 
-ENABLE ($1000) 
+TIiE HIGH 
+PHASE 2 CLOCK 
+READ 


+ON CYL SENSE 


-OUTER GUARD BAND OS. 
+BRAKE ON 

+SPEED OK 

- START 


-SEQ HOLD 1521 


200 
-(PICK IN + LOCAL) 


-INNER GUARD BAND PULSES 
+QUTER GUARD BAND PULSES 
+ADDRESS 1 
+ADDRESS 0 


-ENABLE ($1800) 


iVOLTAGE FAULT 

+WRT FAULT 

+SEEK ERROR 

+(READ ¢ WRT) FAULT 

+[(RD + WRT) © ON CYL ] FAULT 
+HD SEL FAULT 


+FAULT 
+CONTROLLER FAULT REQUEST 


-CLEAR ALL FAULT COUNTERS 


v 
-DIAGNOSTIC STATUS REQUEST i 


NO 414 FOR CABLING INFORMATION. 


ae ie me 


IN 


& 


ENABLE 


ed conte ‘BatA COMPORATION 


6821 


682i 
2042 


BO3- 


Pt 
208 222 


-RETRACT | \\20A 
—— 216 
+SELECT OUT ORIVE A 254 216 
-BRAKE ON 268 224 


+FINE ENABLE 254 216 


+SEEK ERROR Ga)233 | 
+READY l eae 224 
213 


+ODD SLOPE 248 
-MOTOR START ; 22A 
+SELECT IN DRIVE 228 oe 


~INTERRUPT’ (x) 233 


-MPU FAULT 


-SETTLED ON TRACK 
-DiGIT 3 ENABLE 
-DIGIT 2 ENABLE 
-DIGIT 1 ENABLE 

+DATA 3 
+DATA 2 
+DATA 1 
+DATA O 


~INTERRUPT c> (Y) 233 


+DATA QO THRU 7>—< (Z) 233 


CODE IDENT 


BO2-29B 


CO1-04A 


BO1-43A 
CO2-22A 
BO1-36A 


BO2-108 
BO1-33A 
BO2-18B 
BO1-42A 


Loc: [az] B03 | 19333 sueet 6 [pace 3126.6 


sr. 

A, 

ii, 
a, 
pam, 
am, 
sam, 


REVISION: 
nev DESCRIPTION 
Ew PE23000 | RELEASED 


Pe jpessize | CORRECT LOGIC DIA 

Tc |Pes0630 | ONE TRACK SEEK 

| © |PEso6sS | SERVO OVERSHOOT 
€ fpeso7os | CORRECT LS 


[F ]eesorzs | eemom” cHs 
De fresane | wex 10 Fax 


D | x |pe62i2z? | ADD GND wire TH fir 16-69] D 
I [Pe62142 | MuBX TO VJBX MF jizieeo: * 
kK :pE62224 | vax © ZI8Xx - To we 21281 | Db_ 
| k |Peziooo | ADD 10D STICKER _ ME 5-02 se 


[M_|Pee2ze2 | CHG RES ON Jax [wr fa-ee <i: 
| N [0902085 | CARD CHGS TO ADJBX /AEJBX “Iz 
pe | 


CHANGE CAPACITOR LOCATION 1- 5-02| O6-D 


UNUSED LOGIC ELEMENTS = ae 


| | 
ELEMENT | LOCATION sid i) Ree eae ot 


421 |A3] J1-04 


421 [a3] 51-03 ~— 


.01 uF FILTER CAPS 


421 [A3] J1-01 
421 [a3] J1-02 


i kadwre [379 


MICROPROCESSOR CONTROL 


| Sows MAGNETIC PERIPHERALS INC. | DIAGRAMS 
ri cee eT Riese 
| 1 ee eae TYPE: AD/AE JBX Loc: [a2] Bo3 


_ j - 3 4 oe 2 | 4 FEF-78121610 


4 3 ¥ nee | 1 


2108 ON CYLINDER 
‘ 


2208 
"sve Pee 
7.15 kQ +140¢ 
1% 330 pF +10% 


BO3- 
P 
i Tus 2 +ON CYLINDER (uP) 1 >218 g58 npesee 
eranGeoaae 36Ay) P1 _- YL SELECT Ec)z35 \ 
O9A\ | - (PWR ON MC + RTZ SEEK) 
223 BO2-G4A ———> 
D +PWR AMP PULSE 


| 235 (6B 
GNOD BO3-068-2A > 8) -enp 
GND B03-06A [P45 SNE 


A04-20B 
B04 -20B 
A04-248 
B04-24B8 
A04-24A 
BO4-24A 
AQ4-22A 


1508 
Vv 
+BIT +5 V ON 


+ BIT CYLINDER 
1708 ADDRESS REG 
9 


Vv 
+BIT 3.9 «2 


! 
| 
| 
| 
| 
I 
| 
I 
1 
1 
1 
I 
| 
+BIT 1 
| 


BO4-22A 

AQ4-218 +BIT 

BO4-21B +CAR BIT O 

AQ4-21A +BIT -4CAR BIT 9 
Cc BO4-21A CAR BIT 6 


A04-228 
804-228 
A04-20A 
BO4-20A 
A04-18A 
BO4-18A 
AQ4-19A 


>| 243 804-194 


+BIT +CAR BIT 7 
+B1T +CAR BIT 5 

+CAR BIT 4 
+BIT +CAR BIT 3 


+BIT 


O=10 =10 ~]O =]6 =]O = 


~RESET (PIA) 
-ENABLE ($800) 
+TtE HIGH 


+PHASE 2 CLOCK 6a2t 
+READ WW 0642 


- INTERRUPT @ (n) 233 


+IN DIRECTION PI isa 
#1/2 CYL ENABLE ae > 


if 


BO3- 


17A,, PI -TARGET VELOCITY 
217 C01-37A-——> 
235 +CYLINOER PULSE 


Jas -RTZ SEEK 
A 233 @¢) +ADDRESS 1 
Ons +ADDRESS 0 : 
+DATA 0 THRU 7>—< <) 
c)233 


ER ADDR REGISTER 
MAGNETIC PERJPHERALS INC. Stee ponea exueee| (| 83323150 


e vor 
GD Conte bata cospunation CODE IDENT 


Loc: [a2] B03 | 19333 
l 


BO3- NC 


+INTEG SHORT 184 917 co1-294 
+POWER ON MASTER CLEAR S178 223 co2-28a 


N 


arm 

mae 
am, 
am, 
ar, 


‘6 3. 
+5V45V 45V 2335 O 
+5. V 1946 2 
3.3k2 1841 10 prF{ +5 V 1 ; 0555 
241g $2019 22316 [-] 4.0000 Ts bE A 4a iP Ika 
3.3 kay 3.3kMe 335k M Hz = 0408 +TIE HIGH 
_ 232, 236 
eae Pees a2 a3 35 | +PHASE 2 CLOCK Bore 
aoe 2NHALT  XTAL XTAL +5 VSB O2}o2 344 nc 
236 (x )NIERRU MR (e). 232, 235, 236 
36 LSI <134 +READ 
RE MICROPROCESSOR R/W (F) 232, 235, 236 
o32 (AY INTERRUPY 6 an tra eae ; ee AL ENABLE ($38001/5) 254 
BO3- 2142 YMA rel AS -ENABLE ($3000) (i) 234 
r A 
204 poo-16a CA SPI (READY © SPEED OR) 6N. wr B P+) S635 ¢hi0 
Cc ? 1229 32768 ANE - ENABLE ($2000) (3) 235 
+5 V 16384 12 - ENABLE ($1800) 
aS 
27 kn) 1129 sags 3 ; : (kK 236 
+5V Se ouk a ; oK13__- ENABLE ($1000) pe 
i Ge 4096 {A14_- ENABLE ($800) (un) 232 
10 V Bae Ps te 2 
1028 meet LEN CT 0 
ka 
| 4_l_l2 - 512|18 49 
“RESET (pP) a bth le 9 Pome ae 
DRS 
> ee Oe sas | Ci ee en rasti§ IN 
20 ws s2}-4 48) 
232 (0) >—< +DATA 0 THRU 7 = 16f S44 
ghi2___A3 
234 (0) +DATA 0 THRU 7 p Ca ae = ainess 2 (yeas 
+ 
eg ara 6 fo Ard (P) 232, 235, 236 
23s (Wy) 2S THRU roe 1 Zl *ADORESS OR 232, 235, 236 
B a) a | 26 *ADDRESS O THRU 10 
236 (2) >—< +DATA 0 THRU 7 see aia —s) 234 
. gos 1308 
Neto Bos 80 
+5V 150 kQ +209 
Kos 1316 6 4 ]30|n5 ATA rim POM SEY 
Nera eae a a Tera 
+5 V O 0 3102 | 
sce Ctocte tr al ss ETT 
ek 61.9 ko O--O0- 00 


-(PWR ON MC + RTZ SEEK 
232 (DA : 


2] 9 Tae 
. O 7 8 *SEEK ERROR (uP) PIL Bee 
ag [22 OR (uP) 258 208 ace-se8 
8N 0408 


235 +POWER AMP PULSE fer On 40 (3) ca 
+SEEK ERROR 
236 (aa) 


NUORMANDALE 
MAGNETIC PERIPHERALS inc. | MICROPROCESSOR 


OPERATIONS 
fitce sues 


Ge Conia na. a at 


CODE IDENT 


19333 


CROSS 


Loc: [a2] B03 REFNO © 233 


“s TAD SSO THR " 
233 (s ) * ADORE O THRU 10 


-ENA 
233 (a) ENABLE ($3000) 


> 
= 
t=) 
=" 
wo 


Me —_ 
Pes al 
arraaenRT) 
Nas 
er Rae 
Kass 
Via 


233 (6) “ENABLE ($3800) 


NOTE: 


Z\ MEMORY ADDRESS RANGE. 


DATA THRU 
- ! Cu) 233 


MEMORY NORMANDALE 
MAGNETIC PERIPHERALS INC. af OPERATIONS Cc 


rua 
GD LOT can ates COGETOENT [CROSS" 


19333 ner No 234 


BO3- 


ne 38Ay\P1 +TIE HIGH is 
me er 
sep ay eek 40855, | +CYLINDER PULSES A Z6r6 
me IN 4 
140 [8 aa 
ON 2918 
+1/2 CYL ENABLE 
232 (a ) 


232 Ec) +ON CYL (uP) 


233 - RESET 


236 (aA) +SEEK ERROR 


se Ce +RTZ ONE SHOT 
—> -ENABLE ($2000) 


233 
(2) +PHASE 2 CLOCK 


70956 CNTR 
4040 
0418 


a + READ | 
nite + ADDRESS 2 
a + ADDRESS 1 


| 233 + ADDRESS O eehaee tc 


Ana eta 


625 Caled! Salk ten hie aileed 


MAGNETIC PERIPHERALS INC. 


CYLINDER 


( 


BO3- 


PULSE CONTROL 


Loc: {a2} 803} 19333 


TEST POINT P1\.21A | 
a 


+ PULSE 
CYLINDER PUL « ) 232 


803- 
-I/2 CYLINODER ENABLE Pl 37A_ wo 


l 
i 
I 
| 
6 -RTZ SEEK | 
(8C)232 | 

] 
| 
] 
| 
1 
| 
! 
| 


+POWER _AMP BULSE S64 216 BO1-41A 


p) 233, 232 


+DATA 
O THRU 7>—< 


CODE IDENT 


site 235 


fir [ence 371261 i 


4 IS 
& ke 
218s 
908 BO3- 
-MPU FAULT —-P 1, 208 
222 BO2-29B 


SN 


-ENABLE ($1000) 


TIE HIGH S204 
: -RETRACT ! BAe Cor oaa 
*PHASE 2 CLOCK Fh SSEDEGT. OU DRLYE 264 916 BO1-43A 


233 (FREAD. Pi | tea ~BRAKE ON 268 524 CO2-22A 


FINE ENABLE 
Nast LSP 16 801-36A 
BO3- P4 +SEEK ERROR (in)233 | 
298 +ON CYL SENSE “READY an 
214 CO1-42A N 224 BO2-108 
rr ree ES oS 
225 BO2-29A real SOUTER SUsne Bae oS. =MOTOR START pean 224 B02-188 


+BRAKE ON +SELECT IN DRIVE 
224 CO2- 26A ae Senfe5 Ok 228 16 801-424 


224 BO2 - 22B aape Suny 


GND BO3-23B ——> 


! 
144 soa Spe -SEQ HOLD ae 
228 CO2-29A ——> : : 


| 
225 C02- azn 2 re -INNER GUARD BAND PULSES 
225 CO2- 428 2 +OUTER GUARO BAND PULSES 
+AQDRESS 1 
50) 


233 (rR) +ADDRESS 0 


~ENTERRUP TS (x) 233 


~ RESET (PIA) 


233 («) -ENABLE ($1800) -SETTLED ON TRACK 
-DIGIT 3 ENABLE 

-DIGIT 2 ENABLE 

-DIGIT 1 ENABLE 

+DATA 3 

+DATA 2 


Pq 714 
ee ee one * 
222 BO2-22A +DATA 0 422 |A3| J1-07 


33A +SEEK ERROR 
228 BO2-288 27> (READ © WRT) FAULT 


222 BO2- 248 > ee 
+[(RD + WRT) © ON CYL J FAULT 
B02- 198 32" - INTERRUPT 
eee +HD SEL FAULT > (Y) 233 


222 BO2- 20a 2285 


222 B02- 27a art —— 
ano 65-98 2205 CONTROLLER FAULT REQUEST 


L\ 


| 
422 sii0 SBS -CLEAR ALL FAULT COUNTERS 


30A DIAGNOSTIC STATUS REQUEST 
422 [a3] u1-08-——>, ! 


A 216 BO1-37A 
422 [a3] J1-12 
-09 

-11 

-05 


ll 


| 


DATA T >—< 
+DATA QO THRU 7 (Z) 233 


G]D Contax tia conrorston 


NOTE: 


L\ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 


CODE IDENT 


a, 


4 3 4 2 1 


REVISIONS 
Taso Se 14 pe fey eee0 


eee [ scmrrin Tow ore ra 


| A Jee2s000 | Reveaseo 
be iecaesial cues eam eg lee 


lc | 0J02075 [CHANGE [C2 —i‘“‘“‘*” Ic 


UNUSED RESISTOR PACKS 


LOCATION 


UNUSED LOGIC ELEMENTS 


OUTPUT 
‘ELEMENT | LOCATION PIN(S) 


AX FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


44A Pi +5 V AioyuF FILTER CAPS 
>) +S V # 
448 S I 
+| 1857 
| 22 . IX 


75 PIN 
FASTON J3,J4 


E! S 80 


= = E1 A 


GNO FOR TERMINATOR 


APPLICABLE ONLY TO DUAL CHA ieleess UNITS. 


jonann I kagwe | | ROL DAT CODE RENE 

pemecen EO eR eae oes ras 1/0 193330. | esszaiso | c? 
el sneer eee 

TYPE. CFAX Loc [ia] 804 oT 3-127 | 


>—~< -CH I CONTROL SELECT 
BO4- 


17A.\.P4 -CH ID ENABLE 
343 C04-328 ——> 


442 A04-188 


BO4- 


7 PI 
CH IE CYL SELECT pth — 229 co2-118 
-CH IL.HD SELECT >18A.O- 229 co2z-268 


-CH IC CONTROL SELECT 
~CH I CONTROL SELECT 342 C04-08A 
344 CO4-178 
+TAG 3 


-TAG 3 +CONTROL SELECT 


’ 
on 
< 


+CH IC 
| UNIT = * 


SELECT TAG 
| 243 (a) -CH IE UNIT SELECT TAG 


| -UNIT SEL BIT 0 9 +CH ID UNIT SEL BIT O 
+UNIT SEL BIT O 
-UNIT SEL BIT 1 +CH ID UNIT SEL BIT 1 
+UNIT SEL BIT 1 


+CH II UNIT SELECT TAG 


+CH IE UNIT SEL BIT 2 
| 
| 


+CH IL UNIT SEL BIT 3 


; eo ee 
-UNIT SEL BIT 2 V 141056 9 


= 
N 


+UNIT SEL BIT 2 “| 14 3 
-UNIT SEL BIT 3 ; | 470 n 
+UNIT SEL BIT 3 


’ 
o 
< 


| 
L—— | 

0256 =. 
470 pF ‘a ree hy ) | 
1 110% +5V | 
x | 


+TIE HIGH (0) 244 


9 
+CH IL SELECT COMPARE 0B 246 804-32A 


, 43B\\P1 +UNIT SEL SWITCH O 246 BO4-38A 
225. BO2-38A 77 UT UNIT SEL SWITCH 4 aA CON Oe 
225 BO2-35A aaa chain 


x 
144 +UNIT SEL SWITCH 2 u 
225 BO2-37A ——>> SELECT COMPARE 12A 
r) COMPARE NC 
225 B02-378 18 Sy. *UNIT SEL SWITCH 3 | : ———— 


+CH It SEL ENABLE +CH IC SEL ENABLE 
NOTE: 243(8 ) 


NC 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. ROO 
A ETE cH Ir RECEIVERS AND . Cc aaasainG jute] 
UNIT SELECT 


F Ts 
4 | 3 4 2 4 OF oed0s07 


4 
-OPEN CABLE DETECT 2 1 E 
(A) 242 
+OPEN CABLE DETECT 3 Bo4- 
“UNIT SEL TAG +CH ID UNIT SEL TAG PI. 27A 
+UNIT SEL TAG 


NC 


+CH IL WRITE DATA : 28B 343° COae ck 


+CH JL WRITE CLOCK | 28A 
a >—— 343 C04-34B 
-WRITE DATA 


+WRITE DATA 6 -CH ID OPEN CABLE DETECT ; 27B 
-WRITE CLOCK nS 
+WRITE CLOCK 


t5 V 
+5V 


0225 
309 kQ 


+CH 
_}s I SEL ENABLE (B ) 242 


BO4- 
~ P - DC. -LEAR 
222 CO2-31B 178 : 1 MASTER CLE 


343 (04-328 198 —CH I ENABLE —CH IL ENABLE (E) 244 | g— 


75 60 
PIN PIN 


| 
23 5 ne OE Te 7 9 = ee ee aie >! 


SS 
=a 7K ETH ee ee co2-328 
24 Py 05 __-BIT 1 13 eee +CH IE BIT 1 >< BO3-11A 
27% bse +BIT 1 +CH I BIT1 >~< CO2-30A 
BO3-O3A 

| +CH I BIT 2 C02 -258 


P +CH II BIT 3 BO3-04B 

28 383 +CH I BIT 3 C02 ~25A 
31 36 BO3 - 058 
29 Py O07 

285 
32 37 

“seh far ee 


-WRITE GATE 


242 (c) +CONTROL SELECT 


=< +CH I BIT O 8 -READ GATE 
143 A04-20B -SERVO OFFSET 
143 AO4-19A >— +CH I BIT 1 POSITIVE 
-SERVO OFFSET 


>< +CH I BIT 2 [ NEGATIVE 
>< +CH I BIT 3 


143 A04-18A 


143 AQ4-20A 
NOTES: 


/\ THESE SIGNALS ARE ALSO CREATED ON THE CH I I/O CARD AND ALL CONTROL DATA CODE IDEN" 
OUTPUTS ARE TAKEN FROM THERE. SEE CROSS REF NO 143. _ CH IL RECEIVERS 19333 83323150 
/2\, FLAT TO ROUND CABLE ADAPTER ACCESSORY. , 
ea oe Loc: Aa] B04 


4 3 2 q fer Zsizier 


144 los -2en —2 HE BIT 
444 A04-24A-—2a—e—_ FHL BIT S 
144 A04-218 —>—+__+ CH Z BIT 6 
>< —-+CH I BIT 
144 A04-22A ae 
D D 
SN nas —CH I ENABLE ANF (i -qo00 i 
er hate () [4043.1 RCVR ; 3:9 ka | 
P 3, J4 ace ince 4 0 sy BO4- 
30 08 -BIT 4 8 7 ae yma epee, +CH Ir BIT 4 >—< Pt, 228 
= 7330 tse roe rs a aa vend aia ><] >|} + 229 co2-o38 
34 P09 -BIT 5 2 1 EN : Pua eee | +CH ID BIT § >~ 21A 232 BO3-12A 
372 39 *BIT 5 +CH I BIT 5 >~ | 229 CO2-048 
>. +CH I BIT 6 >—< J. 218 232 BO3-13A 
eo 7 +CH I BIT 6 >< B 229 CO2-03A 
+CH It BIT? >< 228 232 BO3-148 
p +CH I BIT 7 > | 229 CO2-40A 
LES 10 | 232 BO3-08B 
38 ¢ 40 
Cc 36 Paid | Cc 
39 g a1 
-CONTROLLER FAULT CLEAR 8B nc 
242 (c)—2CONTROL_ SELECT 4 13] pose 
oe -ADDRESS MARK ENABLE y094 ne /\ 
=i -RTZ SEEK | o98 om 
= -DATA STROBE EARLY 104 
>< HCH IBIT 
144 A04-24A coal | 
-DATA STROBE LATE OSA 
NC 
B | B 
Per +CH I BIT B 
a0s 1 : -BIT 8 +cCH I BITS 24a i 229 C02 -31A 
43 42 *BIT 8 232 BO3-O7A 
> + BIT 48 
es Sits aoa 2 229 CO2-338 
YS | 232 BO3-11B 
| | 342 CO4-19B 
344 CO4-13A 
_ | 242 (D)+TIE HIGH l 
| “5 V | 
-BIT 9 (CH IZ) 29A 
as — 344 604-0 
P | +B8IT 9 (CH I) SSA gation oes 
76 59 -SEQ HOLD ~SEQ HOLD > 336 
2 SEQ PICK IN 355A £26, BOS 198 
736 29 “ys -SEQ PICK IN - 228 BO2-358 
“ ery SEQ PICKOUT daa 29 WTB ~ 
228 Bo2- 31a 24B-y>Pt__- SEQ PICK OUT »29_y 
NOTES: _ CSOT 
WUMNLIEM CH IL RECEIVERS AND SEQ POWER _ ages oies 
THESE SIGNALS ARE ALSO CREATED ON THE CH I Z\ FLAT TO ROUND 19333 
1/0 CARD AND ALL OUTPUTS ARE TAKEN FROM THERE. CABLE ADAPTER — 
SEE CROSS REF NO 144 ACCESSORY. sgrvoatr gs Loc:[a2] Bos fer no 244° dower 4 | past 3-130 


REF t 
4 I 3 4 2 1" gi200807 


a, 
ai, 
Am, 


( ¢ 


4 3 v 2 i 
+5 V 
2853 
B04- J 1 kf 
CH It ENABLI /\ 
343 co4- 248 428 * = ESprve 
| aie’ 
176A 
60 75 
2856 
343 CO4-138 40B | -CH II DISABLE al J FiNp Fin 
343 CO4-09A = 13 +FAULT POS 45 Ne 
40A +FAULT J2 FAULT a 
222 B02 -274 >, = . : 15 : 
438 *SEEK ERROR ax) 8 +SEEK ERROR 46 9_y 78 
228 802-288 ——>, | of reste -SEEK ERROR 16 ‘75 
TT | 
| 5 | 
| 
10 
+5 V SS oRVR | 
2839 176A | 
| 2840 ; 
36A SECTOR ae tae 13 +SECTOR | y 2 
\ + 
226 B02 - 184 >, | 3 | N12 - SECTOR ; eo . 74 
5 | l e 
226 co2 - 168 42451 _+1NDEX ocr 8 + INDEX “8 13 
| N : 
1 | 
| -5 V | 
| 10 
l ESpRVR | 
176A 
| 1 pi 24s , bs 
: 418 +ADDRESS MARK r2|4] 13 +ADDRESS MARK 50 45 
434 A03-41A——>> — 
a nve oe za A12 “ADDRESS MARK 4 7 K 42 
Se | er 
4A +UNIT READY 8 __+UNIT READY 49 21 
224 BO2-10A ——> : 
9 UNIT READY 19 17 
| Hl rah > ae 
TI | 
| -5 Vv | 
10K | 
| “ORVR 
176A | 
| 2824 
55th 36B +0N CYLINDER ans() 13 +0N CYLINDER | one 
23 B02 - 07A ——>> | Ses M12 -ON CYLINDER 17 S 15 
ABhy | atm am 
A3A +SERVO CLOCK (9.67 MHz CLOCK) 8 +SERVO CLOCK y—14/Wiyy N 
Me Ae ty rok g -SERVO_ CLOCK’ $02.55 M 
s -GND 01 TS K 
{ 
-5 V oa 
~CH IL DISABLE (c) 
246 
+CH JL ENABLE sae 


NOTE: 


/\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


APPLICABLE ONLY TO UNITS WITHOUT LONG LAST SECTOR. 


CODE IDENT 
le cH IT TRANSMITTERS 19333 C 83323150 rs | An 
— elon | —e0s oww 9 Yow 3-81 


& 2 q REF 75121621 


D 


343 604-138 — 


B04- 
343 CO4- 248 


343 CO4-094 


40A 
222 802 -27A ——> 


438 
228 802-288 Sy 


333 C03- 40a 2845 


| 
| 
f 
| 
| 


428..P1 +cH 3 ENABLE 
ws 


— CH. IE DISABLE 
+FAULT 


+SEEK ERROR 


+ TOR a 


ADOR "] 
134 sa a +ADDRESS MARK 
A 
224 BO2- ce *UNIT READY 


223 BO2 - O7A aes 


113 AGt-188-=—>> 


NOTE: 


*ON CYLINOER 


*SERVO CLOCK (9.67 MHz CLOCK) 


|| 2 1 +F AULT 
fen M2 FAULT 


rsa] 2 Le re 
tt) ers th “SEEK ERROR 
oS PSorve 
2839 176A 
2840 
1 ko | | 


af 13 +SECTOR MOD 


| 
| 
| 
| 
| 


pabye 


| N12 -SECTOR MOD 

A + INDEX 6 | 8 + INDEX 

226 cO2-168 Se REL 2 a tee nN peter 
4 | N39 - INDEX 


| "43 +ADDRESS MARK 
| 3 | N12 -ADDRESS MARK 


7 . 
oO 
aT 
us 
n- Oo 
on D 
an <x 
oh» D 


| 8 +UNIT READY 
tl risks TUNIT READY nen : 
| 
-5 V 
| 
10S | 
DRVR 
176A | 
2824 | 
a 13 +ON CYLINDER > ar car 
| 3] N12 % -ON CYLINDER 
ora 8 a. gs ein 
| 6 | 8 +SERVO CLOCK > 14/— arias 
Pt role SERVO CLOCK ai 
=GND erm ear 
11 oo 
“5 V 
-CH It DISABLE (5) 246 
+CH IL ENABLE (F) 246 


A\ FLAT 10 ROUND CABLE ADAPTER ACCESSORY. 


CODE IDENT 


_19333 


cross 


REF NO 245 


eas CH IT TRANSMITTERS 


NORMANDALE 
DIVISION 


Loc:[a2] B04 


APPLICABLE ONLY TO UNITS WITH LONG LAST SECTOR. 


GL mmol [= 


4 as Soe rie | 


= ABLE 
245 (6) CH IT OISABL 


894 - 
a 5 Pi READ DATA TQ] +READ DATA 
: -READ DATA 


133 AQ3-27A 


378 | -ReAD cLock +READ CLOCK 
133 A03-28a-~-7, —4 READ CLOCK 


242 804-108 284 y+ CH TE SELECT COMPARE | 2 +UNIT SELECTED 
-UNIT SELECTED 
Satcdl 7 
Reaccon aes 5 +CH JL SEEK END | 6 +SEEK END 
- | 
| secu x usy ra 
eter ae a -_ ee COMPARE = eIsY 
242 804-108 => 
328 | +WRITE PROTECTED +WRITE PROTECTED 
227 802-30a———> x OE ENABLE -WRITE PROTECTED B 
245 (F ) 

J2 
sé > SPARE : 
er cr me 
Nc — 

NOTE: 
Z\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


CODE IDENT T 
OG CH Ir TRANSMITTERS 19333 C 


NORMANDALE , cROsS 
DIVISION { p re 246 | NC 246 sme | 6 cage 3-12 3/12 


1 REF 75121611 
81200507 


) 


( ( ( 


am, 
a, 


1 


i a ee oe 
[A _|pezsooo [reveaseo——“(—*i—s—‘“‘“‘“‘“‘“‘CS*™S™*~*@Y 
= — 


REVISION STATUS OF SHEETS 


| 1 213] 415] 6]7] 8] 9}to/11 12/13} 14/15] 16/17/18 ]19|20 
ROBT eee eee eae a ee UNUSED RESISTOR PACKS 


UNUSED LOGIC ELEMENTS 
OUTPUT 
ELEMENT LOCATION PIN(S) ae 
Os aa : c 


/\ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 


Z\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


BO4- 

+4A5 Pi +5 V +5 V 1 ,F FILTER CAPS 
448 

ses 


75 PIN 
FASTON J3,J4 


-GND -GND £! » 80 


E1 A 


GND FOR TERMINATOR 


APPLICABLE ONLY TO DUAL CHANNEL UNITS. 


xi eI ; evlee 

a CRMUURMARE CHANNEL I T/0 19333 83323150 + 
never Mea aeune ae 
TYPE. DFAX L.0C-Ag] 804 | 


4 REF: pe LP , 


A LL AS: cae reTeE 


>—~< %-CH I CONTROL SELECT 


142 A04-18B 
: BO4- ane, 
17A.. Pi -CH IE ENABL 
D 343 C04- 328 ——> at D 
pM SF 
75 60 
PIN p PIN Saas 
495 31\\_ +TAG 1 - CHIT CYL SELECT P1168 
46 01 >——~< > 229 cO2-11B 
B12 Ph 32 +TAG 2 -CHIE HD SELECT 15A 
err eae TAY 229 coz-268 
> -CHIECONTROL SELECT >—< 18B 4p 
| -CH I CONTROL SELECT >——< . SP 342 CO04-08A 
P 344 CO4-178 
55 33 +TAG 3 
K 03 -TAG 3 
ess +CONTROL SELECT 243 
244 
c | B04- Cc 
+5 V + CHIE UNIT SELECT TAG PI 05B 
| Ee has Ne 
| 243 (a ) - CHIEUNIT SELECT TAG | S238 ne 
P 
o1 23 | -UNIT SEL BIT 0 + CHIE UNIT SELECT BIT O | 25A g~ 
—> 254 ne 
046 53 +UNIT SEL BIT 0 
02 Ph 24 4 -UNIT SEL BIT 14 | + CHIE UNIT SELECT BIT 1 258 ic 
082 54 +UNIT SEL BIT 1 
+ CHILUNIT SELECT BIT 2 26A 
284 nc 
| + CHIE UNIT SELECT BIT 3 | 268 
>—— NC 
P | {ee : | 
B 03. 26 -UNIT SEL BIT 2 ts vo 111086 2 B 
ors 56 +UNIT SEL BIT 2 14... 3 | 
0B PL 27 -UNIT SEL BIT 3 | 3.9 kay 1 | 470 0 | 
12 57 +UNIT SEL BIT 3 6 5 | I eee (I sb C2 { 
> PE 6A. | 
0256 — 
470 pF B ene ) { 
+ +10% +5 
= 3.9 kn 
= i | 
+TIE HIGH dik 
+CH IL 
9 | 
SELECT COMPARE NOB oss iangsaon 
O38 PI SUNIT SEL SWITCH 0 seers: 
+ 
225 BO2-38A 535207 UNIT SEL SWITCH 4 © 0228 hs | Baz" COA- O88 
225 802-354 ———> 344 C04-108 
Soa noae ate nee +UNIT SEL SWITCH 2 | 
228 802-378 iB So. UNIT SEL SWITCH 3 COMPARE -cH I | 
A SELECT COMPARE Su sd A 


+ = +CHIT SELECT ENABLE 128 
Sas (s) CHIL SEL ENABLE é » NC 


: - ove aa 
Z\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. — UNIT SELECT ane 
| 1 


a 3 a 2 


I) J J ) dD 


( 


143 A04-20A 
NOTES: 


THESE SIGNALS ARE ALSO CREATED ON THE CH I I/O CARD AND ALL 
OUTPUTS ARE TAKEN FROM THERE. SEE CROSS REF NC i423 


OUTROTS 


LN FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


CONTROL DATA 


CHIL RECEIVERS 


16 14... -QPEN CABLE DETECT 2 1 RCVR (a) 242 
202 44 +OPEN CABLE DETECT 4 = <ace B04 - 
320. P -UNIT SEL TAG ie ie ee EN ees gym +CHIEUNIT SEL TAG ELON 
259 52 +UNIT SEL TAG | [710 |] > 
om 34 a4 - 5 Pon? pte ean +CHIL WRITE DATA 343 CO4-3eA 
7 2821 Se ae : 
Dd ‘ -GNO -5 Vv 
eS 5 200 xn + CHIE WRITE CLOCK | BON ie Bacay 
ses aT 0k “WRITE DF 21% ee al 
B 120 +WRITE Te -CHIE OPEN CABLE DETECT 278 
> “WRITE CLOCK cmamarees oes 
J . 1149 +WRITE CLOCK | { | ; romance, LP ere 
—~S$ 55 8 =GNO ro § any 1026 ey 
a a 1014 | IS $3.9 ko| 0225 | 
82 0 l OMe 3.9 ko | 
3 
bat ge oes N +CHIE SEL | 
(1) 9 ! 
a a 230Ls -|° ENABLE (B ) 242 
eB Pt __-DC, MASTER CLEAR 10] 2500S =e - 
222 co2-31B ——> - 0208 l 
-CHIL A -c | 
sis vecasey eS ENABLE HIE ENABLE Gur ) 
4 — 
75 60 eo: 7 RCVR T1054 | 
PIN PIN 1053 13.9 kA 
J3,u4 el eee 1048 aw SV = 
23 04 -BIT 0 8 1 ON eer +CH ITBIT O 208 
266 34 +BIT 0 CES || aa +CH I BIT O S| 229 coz-328 
24 P a -BIT 1 2 1 155 3 +CHIZ BIT 1 19A 232 BO3-11A 
Tie “+B8IT 4 4 3 14 et +CH I BIT 1 ISH-7- 229 co2-30n 
? _—— . = +CH I BIT 2 18A 232 BO3-03A 
| mee ae: i. +CHI BIT2 >—< BS 229 co2-25B 
P | a7on | tx : +CHITBIT 3. ><! 20A 232 BO3-04B 
28 06 -BIT 2 2 1 6 nr | 229 CO2Z- 25A 
TK 36 *BIT 2 4 3 = 232 BO3-05B 
2922 Py 07 “BIT 3 fat] ay Ze 
320 EEC +BIT 3 6 5 | 
12 
& 
eens | a [tots M141 -WRITE GATE O4A 
2a2 (c 250" . t+ 0248 
: -READ GAT 
>—<. +CHI BIT O | 10 a: HEB nc 
143 A04-208 | | rs] gSERVO OFFSET | LD 
>< +CHI OBIT) 6 SITIVE OBA 
143 A04-19A eee eh SERVO OFFSET 
1 - Vv 
143 A04-18A ae Se ee 5 a: NEGATIVE O3A_ | 
+CHI BIT 3 


H T 4 
144 A04-22B an 


>< 
enews sin >< +CH IT BIT 5 
>< 


D 144. 004-218 eo Ee D 
144 A04-224 oa Ce ies 
=~ nas (E) -CHI ENABLE 4, meres | 
75 60 [+043 1 RCVR 3.9 kn 
PIN p PIN 949 | 
470 0 4 () : 
J3,J4 | | 1038 +5V B04 
30 08 -BIT 4 8 7 Ni Tamers tl ie oe + CHIE BIT 4 >—< Pi, 228 
a 330 38 +BIT 4 Go ee a + CHI BIT4 >< 229 co2-03B |__ 
345, Py 09 -BIT 5 2 1 : Pa ea +CHIEBITS See 214A 232 BO3-12A 
37 39 +BIT 5 4 3 [14] ] + CHI BITS >< 1d 229 CO2-04B 
alae LIN = Pe al + CHI BIT6 >—< |, 218 232 BO3-13A 
+CHI BIT6 >< io) 229 CO2-03A 
r + CHIBIT? >—~< 22A 232 BO3-148 
p ee == cr er? | OH 228 coz - 40 
35. 10 232 BO3-088 
38 ¢ 40 
Cc 36 Poy | Cc 
39. ta g +BIT 7 6 5 | 
—-— ine q -CONTROLLER FAULT CLEAR osB 
2az (c)—2CONTROL SELECT ae 
-ADDRESS MARK ENABLE |. 094 


3 -DATA STROBE EARLY 10A 


-RTZ SEEK 
»> cs, : > « 


>—< =+CHI AT 8 


144 A04-24A | 
-DATA STROBE LATE OSA 
>—— NC 
B | B 
PF  y3,04 +CHI 8sIT8 >—~< 
40s) 912 5 BIT 8 +CHE BITS >—<_1 yy 248 229 CO2-31A 
436 42 +BIT 8 232 BO3~O7A 
41 P1413 + CHIT BIT 9 248 
ricer sits 229 CO2-33B 
SS | 232 BO3-11B 
| | 342 CO4-19B 
344 CO4-13A 
_— | 242 (0) +TIE HIGH | 
| - BIT CH IL | 9A 
aa d Nee 344 C04 -O3A 
P | | + BIT 9 (CH I) SSSR 9 1c04-048 
76 59 -SEQ HOLD le oe 236 BO3-19A 
2 -SEQ PICK IN ~SEQ PICK IN 35A 
A 736 29 Ky3 Q - 228 BO2-35B A 
B04 - 0 PIN, 75 PIN 
34B \. Pl - SEQ PICK OUT -SEQ PICK OUT Ja 
228 BO2-31A-—— pees 
NOTES: 


THESE SIGNALS ARE ALSO CREATED ON THE CH T I/0 CARD 
AND ALL OUTPUTS ARE TAKEN FROM THERE. SEE CROSS REF 
NO 144 


A FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


CODE IDENT 
ROIGCMTILN cH Ir RECEIVERS AND SEQ POWER en C | esseaiso | s | 


meno 244 |sner 4 [once 3138 
1 


NORMANDALE 
DIVISION 


4 | 3 4 2 


) ) yy) 


BO4- 5, 1 kit A 
4 +CH ID ENABLE 
343 CO4- 248 See a 


SS oRvr ——_ 
176A 60 75 
856 
343 CO4-138 Sh aon . | ~CH IZ DISABLE ; ye es Seg PINS. SEIN 
343 CO4-03SA a ara() 13 +FAULT eee S18 
are eeaULY ‘| 3] M12 -FAULT 15 Su 
222 BO2-27A ——> [ 5] Pp 
438 + SEEK ERROR | 8 +SEEK ERROR 46 78 
228 B02-288 ——> =e ear e 18 


-5 Vv 


«5 V 


N 
@ 
wu 
© 
al 
w 
N= © 
on D 
hA< = 
Oo,r D ae 
[7 
~~ wo 
ow 
N UN - 
OZ a 
ic 
ale N 
c_—_ 
zh | 


226 Bo2-18n O45 SSECTOR 


- +SECTOR J2 


| He; | | 
226 co2-16B 424 5>1 +1 NDEX +S 8 + INDEX p24 yy HH 
| Ww ; sah —_ - INDEX _ 12 FE 
L ; ; 25 F 
| ry ae 
| 10 
| F 3oRvR 
: TTGA ane ee = 
I 2848 60 75 
=p ars() 13 ADDRESS MARK 30 "a5 
: 418 +ADDRESS MARK + J3.J4\. 50 45 
1 ‘a —_> — 
aaa . ay es fs : -ADDRESS MARK 20 42 
| Ps ae 
41A +UNIT READY [es] 8 +UNIT READY 49 21 
224 B02 -10A——> Hts -UNIT READY ~ 19 aime 


| 
| 
| 
| 
| 


223 po2-o7n SEB yy] +0N CYLINDER ; 


+ON CYLINDER 47 aa 
~ON CYLINDER ae 15 
267 


oe Sl een ee! 
- fe 
r=) 
n 
n-o ; 
Nox Oe 
APD we 
a] 


=n 
o 
= 
<— 
Vo faa 
NO] Ow 


+ .67 MH K J2 ry N 
ia noniee eS SERVO CLOCK (9.67 MHz CLOCK) 8 +SERVO CLOCK . 
= <= -SERVO CLOCK < 02 . M 
-GND Ss 01 : Ss K 
- CH IT OISABLE 246 
NOTE: ___+ CHE ENABLE (FY ue 
Z\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 
A A 


CONTRM MATS 


NORMANDAL E 
DIVISION 


CHIT TRANSM'TTERS 


CODE WENT 
19333 C 833.3150 | S 


1 


LOC (2; BO4 


—- 
iO 
w 


D ; - CHIL DISABLE 10 Z\ D 
245 (G) Siva paemia oer 
176A 26 34 
2816 PIN PIN 
BO4- py | J2 
- 37A +READ DATA | 2 | 13 +READ DATA 1607/7 Vv 
133 AO3- 27h —— > ol eS 
meee | 3 A 12 -REAO DATA 03 | U 
| 7 -GND 2 15 1 re T 
: 378 “READ CLOCK | 8 +READ CLOCK 171 2 x 
133 AO3 - 
33 AO3-28A —— > He rt “READ CLOCK amet <r 
-GND 04 (1 Y 
"5 Vv , 1 » 
| 
1 
I 
i] 


+ CHIT SELECT COMPARE 
Cc 242 804-108 384.5 SE anit) 13 +UNIT SELECTED 09 5-88 Cc 
3 A12 “UNIT SELECTED 5-22 x DD 
| 5) ~GNO >a tS 
+CH K — SS 
sae coa-14e 322.5 It SEEK END A 8 +SEEK END 231 cc 
az) N ea eT 
= ~GNO WI L 
| a 
5 V : 
| oF <_ 
DRYR 
| 176A 
2832 60 75 
° ss ar P PIN 
318 +CH I BUSY anf] 13 +BUSY 50 
342 CO4-358 =—S5 yas 
1 ~BUSY 
242 804-108 224-5 +CHIL SELECT COMPARE ad sh 2 BI 21 : eh 
328 | swRite PROTECTED ag 8 +WRITE PROTECTED nee 56 
B 227 802-308 ——> Sec GueLe 7 A alt “WRITE PROTECTED 28 as: B 
245(F) 25 
1 P 
+ 
<y we SPARE | 60 =u 
wo —_SPARE ! 30 : 
P 
+ SPARE 55 77 
ne —TSPARE___ 85 t _yp 77. 
we —=Spane_ TS 25 4 SS 7 
ret NOTE: NC ECE CEES 
we —~SPARE_1 SS 18 4 Ser 
/\ FLAT TO ROUND CABLE ADAPTER ACCESSORYe 
A A 
. CODE IDENT 
UMAR CH IC TRANSMITTERS 19333 C Peres leo Stal 
, | eaece | : jeer xo 246 omer 6 fou 3-140 | 
4 I 3 4 1 


4 3 


REVISION STATUS OF SHEETS 


jt j2{3/4[s]6] 7/89 liolii2/3}ia[is|i6/17]18[19|20 
BPR RR REPEC eee 


D 
Cc 
eee +5 V 
rrr | +5 V 
=, +| 1857 
| 22 yF a5 1 pF L\ 
I +4 
7 : a ad = 75 PIN 
a, a ‘FASTON 23,04 
-GN ~GND 80 
068? I > » 
23A 2 1 = 
TK ' 
39A 2 t 
6 caw 
EELS |-GNO 
| 
I 
| a 
O2A y : 5 Vv ree 
O28) 2561 
22 pF -tpwF 
; +] 10% 
/| Vv 
A as bes 


UNUSED RESISTOR PACKS 


LOCATION 


UNUSED LOGIC ELEMENTS 
OUTPUT 
ELEMENT | LOCATION PIN(S) 
SC ce 


A cl FILTER CAPS 


PLIC 
EXIM ERM PD CONTROL DATA 
Nf BALA 


: 2) NORMANDA: 


CHANNEL ID I7/0 
DIAGRAMS 


TYPE 'MFAK 


REVISIONS 
REV| €co “DESCRIPTION 
RELEASE Sone ees | 4. 
10JO2078| CHANGE IC : | aS [reeer | 
Joyo2zis8| CORRECTION TY 


one's | uare [cm 
hha ae na 


Zi 
{ 


ee 
CHK DD i 


INTRA TA 


NOTES: 


L\ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 


A FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


ZA\ inex /sEcTOR CABLE DETERMINATION JUMPER 


€1 
GNO FOR TERMINATOR 


@ REF 75121639 


pevbaykys 


>-—< -CH I CONTROL SELECT 


142 A04-18B 
804- 
17A\..P1 -CH IE ENABLE 
D| 343 CO4- 328 ——>, +5 D 
LN epee 
0264 
75 60 aires Vv 
PIN PIN | 1063 949 
pon 53,4 470 1 1058 804 - 


; = lcd 
aes 31 +TAG 1 8 7 7 x7 pp eae eH ee ereet — ao 229 CO2-118 


51 PE 32 +TAG 2 a | ~CH I HO SELECT yA 229 CO2-26B 


485; 02 “TAG 2 
eee te — =CH It CONTROL SELECT — 18B), 


- CH I CONTROL SELECT NSP 342 CO4-08A 
344 C04~-17B 


3 +CONTROL SELECT 243 


Cc | 0264 : B04 - 
+CHE yey ll 6 8 +CH IE UNIT SELECT TAG Pt .. 058 
lis UNIT [tka | NC 
SELECT TAG — 
[243 (a) -CH II UNIT SELECT TAG 038, 


os 23 | -UNIT SEL BIT Q 8 7 +CH IC UNIT SEL BIT O 254 
046 53 +UNIT SEL BIT O 6 5 
228 PL 24 -UN{T SEL BIT 1 [2 1] A +CH IL UNIT SEL BIT 1 258 4. 
“05% f 543 *UNIT SEL BIT 1 4 3 > 

+CH IL UNIT SEL BIT 2 26A | 


+CH I UNIT SEL BIT 3 5 268 "e 


B 03. 26 -UNIT SEL: BIT 2 le 1 ee (11056 9 | 
*UNIT SEL BIT 2 14 3 
UNIT SEL BIT 3 | 470 0 | 
12 57 *UNIT SEL BIT 3 6 5 ee I 
o2s6 [4 l 
470 oF |}, 1026 
* role 3.9 kn 
= | 
+TlE HIGH (0) 244 | 
9 
+CH IT SELECT COMPARE NOB oda sn 
ver P1 +UNIT SEL SWITCH O ; Dea LNn 
* fe 
225 BO2-38A = NT SEL SWiteHl | 342 C04 -05a 
225 BO2-35A air ccc Swinene -cCH I 344 C04 -10B 
.¢ 
225 BO2-37A “ NIT EEL SWIC S COMPARE SELECT COMPARE 12a se 
A 225 802-378 LEE ) aa 


+CH It SEL ENABLE = +CH IE SEL ENABLE 12B 
NOTE: 243 ‘B ) >—— nc 


L\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


eet DATA 


s#ORMANDALE 
DIVISION 


CH II RECEIVERS AND 
UNIT SELECT 


4 3 + 2 
AN eng 
’ moons. 
0213 
3 60 —-— 
PIN PIN a0 Sp 1013 
P 3,54 | aton | re 

16 14 -OPEN CABLE DETECT 2 1 

202 44 +OPEN CABLE OETECT 4 = 

2202 F “UNIT SEL TAG eee eee 9» +CH IE_UNIT SEL TAG 
352 52 *UNIT SEL TAG 

ra 26 +CH I WRITE DATA 
PIN PIN J2 

D 1707 
ra a +CH IX WRITE CLOCK 
A 1 408 

8 25 1202 “Ts -CH It OPEN CABLE sever 
ECO “WRITE CLOCK 

r 27 aK +MRITE CLOCK ne 

E 2 i ETE -GND To Vegy 
oor 

c uf 0225 
309 kQ 


Pp 
222 coz-31B ey 


B04- 
-OC. MASTER CLEAR 


+CH L ENABL! 
_16 IL SE E (ay 24 


B © : 
343 CO4-328 ae Ss CH IT ENABLE CH IL ENABLE 
4 \ ee —. 
= F 
75 60 1054 
PIN PIN Pass | pies ' 3.9 kN | 
log: boy 10.48 + Is eh ee 
235 04 -BIT 0 : 8 7 mal ae Gane +CH I BIT O 
mat fan Fr +BIT O Lees [ aw 
24 05 -B1T 4 2 1 15, 3 te fee +CH I BIT 1 
“278 35 “BIT 1 r 4 es ee cH I BITI 
(maa +CH IC BIT 2 
; +CH I BIT 2 
P +CH IL BIT 3 
26 06 +CH I BIT 3 
me 36 
2920 Py 07 -BIT 3 PO ’ rT 
320 37 BIT 3 6 5 ay sem 
rt gar 
see saors SU -WRITE GATE 
242 (6) *CONTROL SELECT 7 Hozee 
: -REA 
143 404-208 —2—* pL NL fol EAD GAT 
rs] -SERVO OFFSET 
143 A04 -19A—>—~ oon Es ral POSITIVE 
-SERVO OFFSET 
143 A04-18a—2—* odie UE ali NEGATIVE 
>~< +CH I BIT 3 


143 A04~-20A4 


NOTES: 
L\ THESE SIGNALS ARE ALSO CREATED ON THE CH I I/O CARD AND ALL 


TR! 
OUTPUTS ARE TAKEN FROM THERE. SEE CROSS REF NO 143. CONTROL DATA Arata 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. NORMAND 

DIVISION 


2 


(E) 244 


>_< 


>—~< 
>< 
>< 
> 
~—~< 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


B 
pest 343 CO4-38A 
28A 


——— 343 CO4-348 
276 
y>——— NC 
208 
A 229 CO2-328 
19A 232 BO3-11A 
B 229 CO2-30A 
18A 232 BO3-03A 
| 229 C02-258 
20A 232 803-048 
A 229 CO2-25A 
232 BO3-05B 
244 ae 
248 nc 
A 
OBA Z\ 
O3A 
NC 


CODE IDENT 
9 [6| wave] | 


ee 


1 


144 A04-228 +2—= Seu t-PrS | 


144 A04-21A—2 SENT BIT S 


144 A04- 218 —2—= +CHX BIT 6 ae 


>—< +CH I BIT 7 


144 A04-22A 


D 
-CH ID ENABLE 4 
243 CE) NF 
75 60 —_ — 
PIN PIN [10431 oe 
J3.u4 l, henge 1038 228. 

30 08 -BIT 4 XY +CH It BIT 4 —< 228 
a “3330 fsa Be (Se 6 son Tara =f 229 coz -038 

34 << PeO9 -BIT 5 ER eee +CH IL BIT 5 232 BO3-12A 


F 
376 39 +BIT 5 4 3 P14q] [2 | +CH I BIT 5 229 CO2-048 
== LIN = aay, +CH I BIT 6 232 BO3- 134 
| me oe von Tee ey =o : ac 229 co2-03A 
Soe 22K i 
1036 an : +CH I BIT? 232 803-148 


. | | 470 0 ] +CH I BIT 7 >< A 229 CO2-40A 

a ib ay ; V2 l 232 803-088 
+ 
-§5 V 
Cc 36 Pod é 5 4 
39 g 41 < *BIT 7 j __6 5 12; 
ee ae vaocs M2 -CONTROLLER FAULT CLEAR 088 nc 
242(c) *CONTROL SELECT aces 


| | 9] 
ho} fe -ADDRESS MARK ENABLE | 5094 ne /\ 
= -RTZ SEEK | o98 
> ray Lae 
a3 -DATA STROBE EARLY 10A 
S ees SAL eee ears 


>—< + "I BIT 8B 
144 A04 -24A | 


DATA STROBE LATE O5A 
NC 
B 
13,J +CH I BIT @ 
4 
oS tx anrx -BIT 8 SO BB EY 24a & 229 CO2-31A 
435 “BIT B 232 BO3-O7A 
ay [BIT 9 +CH IE BIT 9 | yy 248 oie nee oe 
*BiT 
44 ais ina ] | “232 803-118 
BS ‘ 344 CO4-134 
— TIE HIGH 5 \ 
- ~ F i 
©) ri 
| Hi | 
| , oN -BIT 9 (CH ID) 29A 
sya 344 CO4-O3A8 
rn | +BIT 9 (CHIT) 34a. COA aa 
59 . ~5EQ HOLD > 338 
76 SEQ HOLD 236 BO3-19A 
73 29 “y3 SEQ PICK IN mode el aaa ae 228 802-358 
A 
c SEQ PICK OUT Janae oath 
PI - SEQ PICK OUT : 
228 802-314 +— > bas »22 573 
NOTES : CODE IDENT : 
allie ile CH IE RECEIVERS AND SEQ POWER 83323150 
THESE SIGNALS ARE ALSO CREATED ON THE CH I Z\ Fat To ROUND [aslo 19333 
I/O CARD AND ALL OUTPUTS ARE TAKEN FROM THERE. CABLE ADAPTER — 
SEE CROSS REF NO 144 ACCESSORY. wee 244 donee 4 Fone 3140. 4 


40A 
222 802 -27A ——> 


228 802-268 ey 


226 B02 - 18a 2245: 


226 ‘cn: - 168 4245 


134 A03-41A-—5) 


224 BO4-10A aks 


223 BO2 - O7A ELE 


113 A0t - 188-2) 


: 8 P41 
343 CO4-248 2s 


NOTE: 


+CH IL ENABLE 


-CH IT DISABLE 


+ FAULT 


+SEEK ERROR 


+SECTOR 


+ INDEX Re ee 


*UNIT READY 


SERVO CLOCK 
(9.67 MHz CLOCK } 


*6V 
14 10 
F3 
1ko DRVR 
A+B 176A 
| 2006 
com +4 
Ans neal 13 
FLAT TO ROUND CABLE wai 2 
ADAPTER ACCESSORY . 


“INSERT JUMPER FROM A +8 TO n 
COM FOR INDEX AND SECTOR IN THE 


A AND 8 CABLES. INSERT uUMPER FROM ~ 5V 
A TO COM FOR INDEX AND SECTOR IN THE A 
CABLE ONLY. 

4 3 


| 
+ «K ER 46 78 
wiseex canon 1216 f 75 


— = ee 


+ADDRESS MARK 
-ADDRESS MARK 


+ON CYLINDER 
-ON CYLINOER 


*SERVO CLOCK 
-SERVO CLOCK 


~CH II DISABLE 


CONTROL DATA CH IL TRANSMITTERS 


NORMANDALE 
DIVISION 


D -CH I OISABLE 10 Ziy 
242\G 


BO4- Py 
37A +READ DATA +READ DATA 16 77s v 
133 AO3-27A ————> nn — 
“READ DATA 03.1 | U 
2 11 2? T 
+READ CLOCK iE CS: 
-READ CLOCK naa o5 | 


133 03 -20a2285 -READ CLOCK 
| 10 
Cc 242 804-108 384-5 | scum sevect compare +UNIT SELECTED »-09 5-88 
-UNIT SELECTED S221 1 SS 00 
-GNO S21 Se 

+SEEK END 2 


sen, | 
3a coe-140 2885 +CH IE SEEK END 


| 
| OF; 
| 
| 1 ar AS, 
318 + CH I BUSY a 13 +BUSY 72 
ez coarss0 sza QO] ech suet COMPRES HI ras at <a 
Sa oneoacton oan +CH IT SELECT COMPARE 7 f=) N12 21 67 


328 +WRITE PROTECTED 6 8 +WRITE PROTECTED 
227 B02-30A——) a 

-WRITE PROTECTED ‘ 
B 245 (FY +CH IL ENABLE 4 9 EC 28 53 


ae 


NOTE : 


/\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


CONTRO 


NORMANDALE 
DIVISION 


CH IL TRANSMITTERS 


COOE IDENT 
a mC] enewo[e fe 


REVISION STATUS OF SHEETS 


!{2/3[4]5/ 6/7/81 9 [loli fiz [13[14| 15 [16 [17 [18 [19 J20 
SERRE RGR 


1. UNLESS OTHERWISE SPECIFIED: 


ALL 14 PIN IC'S HAVE PIN 7 CONNECTED TO GROUND 
“AND PIN 14 CONNECTED TO +5. V. 


ALL 16 PIN !C'S HAVE PIN 7 CONNECTED TO GROUND 
AND PIN 16 CONNECTED TO +5 V. 


/\ INPUT PINS OF UNUSED LOGIC ELEMENTS ARE GROUNDED. 


AN SEE TABLE FOR .1 uF FILTER CAPACITOR LOCATIONS. 


foes fT 


foot 


FILTER CAPS ZX 
| a i a | 
+ UP 


UNUSED LOGIC ELEMENTS /\ 


7 
ELEMENT |LOCATIO . INS 


12 
8,11 


11 
8 


REV Eco 


SECTOR COMPARATOR. 


MAGNETIC PERIPHERALS INC. | bi aGRAMS 


TYPE: EHNX 


CONTR ATA A 


| 
TTTHINE 


REVISIONS 


o 


& |pe23000 | RELEASED 


| 


NORMANDALE 
OPERATIONS 


TODEIOENT [oROSS ShEE Ta 
19333 La3 


= se ned: "Wada = 


4 REF: BIZ00503.- 


333 (A) + SET SECTOR 


= (3) 


D ne 2285+ 8US BIT 7 


No 22Ay)+BUS BIT 6 
NC BLE +BUS BIT 5 


18B 


EERE 


a 
nN 
@ 


[1B sy + INDEX | 
> 226 cO2-16B ——>, ” 


O58,, +BUS BIT 3_ 
nc S8y 

O4BSs + BUS BIT 2 
es O3A BUS BIT 
wo OBASS + BUS BIT | 


wo 2385+ BUS _BIT o 


333 & 


MAGNETIC PERIPHERALS INC. 


[+5] a winery oF 
CONTIDE DATA. CORPORATION 


a 


>) J ) ) ») 


SECTOR COMPARATOR 


Loc: a2] co3 


2 


“", 
an, 


-~SET_ SECTOR 


ne 3385 
no 34By>—1SEEK END 


332 (0) 


41B -CLEAR iy 

pei 4250 -RTZ ant! i 
No 438.35 = WRT_GATE 4 x\ 208Ls 
5.N 2953 


NC S245 -RD GATE 


GND CO3-23 A ISAS + MOD SECT CODE 3 
GND CO3-23A ISB\ + MOD SECT CODE 2 
GND 603-234 IgAS + MOD SECT CODE | 

.C03-088 eS + MOD SECT CODE 0 


332 


332 (F ) 


332(c ) 


co3-ose 3/45 + MOD CT CODE 6 
@ND CO3-23A 32By + MOD SECT CODE 5 


+ DE 4 
@ND cos-23a 2245 Mop Sect co 


0854 
1k 


co3-16B 288 y>—+TlE Hl 


+SECTOR 


226 B02-19a 2285 


‘ 
x 


MAGNETIC PERIPHERALS INC 


SD Reick ay en 


SECTOR COMPARATOR 


+ SET SECTOR 
A) 332 


& i ! 
2127 2940 


6. + REC READY 38 A NC 


332 


+SECTOR MOD 


(c) 332 


NORMANDALE 
OPERATIONS 
cos 1 19333 fer no 333 


a 1 


SHEET 


i 


3 


a, 


DAS 145 A04-36A 
245 BO4-36A 


ees 14 


> 


am, 


REVISION STATUS OF SHEETS 


12 fs eee 782 poet stapevenr pee 
HORE eae 
ches eee eee eae 


I 
O6A\. | -GND 
re 1033 
oy | 1042 
23. | 1055 
2110 
3B 
=? 7 2122 


Le 1 | 2133 
} 2143 
=2e om | 2154 


UNUSED LOGIC ELEMENTS 


ZN 


CH I SELECTED 
CH I RESERVED 


CH I MAINT UNIT DISABLE 
CH IT MAINT UNIT DISABLE 


RELEASE TIMER SELECT 


CH If SELECTED 
CH IL RESERVED 


EXIM ace tam CONTROL DAT 
jonecneo | tT 


NORMANDALE 


APPROVED i 


OUTPUT |. 
ELEMENT | LOCATION PIN(S) 


APPLICABLE ONLY TO DUAL CHANNEL UNITS L\ 


DUAL CHANNEL STEERING 
DIAGRAMS 


DIVISION TYPE: AFBX 


1 


REVISIONS 


feev[ eo _[____eascnerion _—=SCSi*dr ornare oe 
[a pessooe [reveaseo 
ae 


NOTES: 


Z\ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED q 
EXCEPT PINS 9 AND 10 OF 193 ARE OPEN. 


ON SINGLE CHANNEL UNITS CO4 1S REPLACED BY A 
JUMPER PLUG ON THE W/W SIDE OF THE BACKPANEL. 
THESE LINES ARE JUMPERED TOGETHER: 
344 CO4-15B ———» 344 C04-20B 
344 CO4-17A ———e 344 C04-18B 
GND CO4-23B ———» 342 CO4-30B 
343 CO4-30A ————» 343 CO4- 31B 
343 CO4-33A ———» 343 CO4-33B B 
343 CO4-35A ———-» 343 CO4-36A 


SEE CROSS REF NO INDICATED FOR SIGNAL ORIGINS 
AND DESTINATIONS. 


CODE iDENT 
Locjagjcoa fro tor PS 3-148 | 
REF Teizisi2 


4 | nae | sewihaee od a a 2 a sd deaereme att 2M 


+CH I SEL CH I SELECTED 
C04- 428 Nc 
3060 2218 +CH I SELECTED 
142 A04- 108 228 5P1__ COMPARE ae 1 ka +5 V (D)343 | 
-CH I 201LS 3 1 kA \ 
DISABLE. 2 
1 34344) 2N 0721 -CH I SELECTED 
ne 2385 +TIE HIGH : (F343 | 
CH I 4 | D 
D \ SEL | 
2720 
CH I RESERVED ten — 
_ 10% +CH I RESERVED »324 344 co4-18A 
! I 
1 CH I 
= res 7 | 
a a at ! 
I. cre 
i Re 
3156 ' 
{ 1ka SS 
ne 4345 ! +TIE_HIGH 40:5 /2——*oH_2 Busy >-558 246 B04 -31B 
Cc ; 2N 0221 i 
242 BO4- 108 2545 | __+CH II SELECT COMPARE 
u -CH II DISABLE I 
| 343¢8) 
l 1 Z\ 
\ 
| ISN yagis L2——_*CH 11 BUSY 08146 aos -31B 
— 2321 ¢+- 
i +CH II SELECTED (2) 543 
- INITIATE , 
RESERVED PULSE 
| 343(P) ab CH II SELECTED (7) 345 
3137 £3 7 Tl 
| +5 V = 2831 | 
! ae ce | 
+TIE HIGH 
B i (E)343 | B 
I ° CH II | 
! id ; SEL Wa I 
I 2232 ae | 
7 v 
144 A04- 248 A 198 +BIT 9 270 1 Say, = 
244 B04 -248 ! CR3 
| : a 
4 
on of : 5 10 |zouse 
0721 
142 a04-188B-—Y 1 Kosa -CONTROL SELECT 51, ies Soa 2S RESERVED 278 344 CO4- 168 
242 B04-188—> 1 h13 
148LS , 
1 343(c yA 2332 So tc CH II 
Sipe 201Ls BS& res “7 
224 Boz-oee 212 51 -POWER ON MASTER CLEAR es eee 1733 ax ey 
2z7an 
A CR4 A 
NOTE: 
ON SINGLE CHANNEL UNITS CO4 IS REPLACED BY A JUMPER PLUG. 
SEE NOTE 2 ON CROSS REF NO 341 FOR DETAILS. — 
UCR §=CHANNEL SELECTED, RESERVED, 19333 C | 83323150 py | a 
AND BUSY 
WORMANDALE ; [az] ferme -342 | 2 ect 2 3-146 
DIVISION Loc: CO4 [rer no 34 PAGE 
4 I 3 4 2 1 


C ¢ ( 


4 
sek Pt -CH I SEL COMPARE +5 
142 aog-12a 20> Fi ct eee NC 
3148 
27 kn 


342 (F) ~CH I SELECTED 2n 


3 4 
2 a 
342 CH) CH IE SELECTED _in pai pons} 6 


D 5.) 2821 


342 +TIE HIGH 
342 (oY +CH I SELECTED 


+CH II SELECTED. 
342 (G) . EE 


6 
CH I MAINT UNIT DISABLE 
CH II MAINT UNIT DISABLE 
B 
c04- 
243 804-288 SBA. 55? +CH II WRITE DATA 
143 404-208 364.5 | _sCH I WRITE DATA 
a { 
34B.. '  +CH II WRITE CLOCK 
243 BO4- 28A——> 
33A.. | +CH I WRITE CLOCK 
143 A04- 28A——> 
+DISABLE CH I 
344(m) 
A 
+DISABLE CH II 
344 (N) 
NOTE: 


SEE NOTE 2 ON CROSS REF NO 341 FOR DETAILS. 


A\ ON SINGLE CHANNEL UNITS CO4 IS REPLACED BY A JUMPER PLUG. 


3 v 2 1 
RTM PULSE rene 
eh 3124 NC 
38.3 kf J 
39 wF + ] 
210 % aA oe i 
ov | RELEASE TIMER 2509 
15 14 SELECT 470 9 D 
ABR : ; 
- + (ABR+RTM) 
s3 ~~ (c)342 | 
RTM ! 
~ INITIATE \ 
RESERVED PULSE (p)sa2 | 
; ne 1 348 
-CH 
es, rasis ae Ee 38 42 AO4-17A 
2343 143 A04 -19B 
+CH I ENABLE 1. 40, 


A 
145 -A04-428 


Whee ' 344 CO4-18B 
7 kA +CH II ENABLE I 
= 238 245 804-428 
. 5; 344 CO4-15A Cc 
: : |. 328 
sag_s PS_—__-CH_IT_ENABLE 242 BO4 -i7A 
i} 
2343 243 BO4- 198 


0120 ; 
re hp ene 
-CH II DISABLE >—~< 


(8342 


J 
I 
I 
-CH I DISABLE >=—< 4 
| 
| 
! 
I 


+WRITE DATA > 554 114 aor -088/1\ 


*+WRITE CLOCK 358 114 AQ1-11B A\ 


-DISABLE CH I >< 12A 


(J)344 
-DISABLE CH IT >< | y 09A \, 
ODE IDENT 
Malt fue [els] 


ETT S EN CET 
1 


CONTROL CATA 


CHANNEL ENABLE / DISABLE 
Pct 


ag coa 


+5 V am 
+5V 
O4~ 
-BIT 9(CH I) 0356 
144 A04—29A meal Wr 
228 +BIT 9(CH I) 0455 al 
144 A04-33A ae 7 P07 
| we +BIT 9 CH I IV I7B yo 
D no S7Ayy | ste HIGH = D 
' 0156 , 
O3A -BIT 9(CH IT) ; . 
244 B04-298 S45 +BIT 9 CH II 4A 
470 0 = NC 
048 +B1T 9(CH IT) 0256 
244 B04-33A “425 1 
: 470 ; 
: +5 ve IS ! 
om 1 kf 
142 A04~18B NSP 178 -CONTROL SELECT 12 { 
242 B04-18B—4 -RELEASE 10A 
144 A04-248 A 13A,, | +BIT 9 ; >—— NC 
iia 098 POWER ON MASTER CLEAR 
224 BO2-088 ~~ >>— +DISABLE CH I 
065! (Mp 343 4 
+5 V \ 
t 3.9 kN 
c ne 128) | +TIE HIGH ' Cc 
ne N3 -DISABLE CH II 118 xc 
343 (j)-DISABLE CH 11 _2n) 0754 Lr, md 
! 
! 
i 201LS 
242 804-108 10By--*CH II SELECT COMPARE : ! 
1542 
| +5 V ; 
—> 1 3.9 ka 
we 294 | +TIE HIGH 1 
| se SS -DISABLE CH I D288 nc 
343 (x DISABLE CH I 2N) 1243 ! 
! P +DISABLE CH IT (\ 54 | 
t 
A 442 ao4-108 2745 | +CH I SELECT COMPARE 
I 
B 18a. | +cH I RESERVED B 
342 C04-32A —> 1 
| 14aLs P : 
A\ 343 c04~40A -18Byy—*CH_ I ENABLE 1254 DIFF OUTPUT 284 Nc 
l 
+DIFF OUTPUT 25A 
! yy NC 
1642 1 
342 co4 - 278 1885 | +00 25 RESERVED 1 7 287 ka ! 
a ! vascs PS 41% 
15h +CH II ENABLE 11 
343 CO4-248 — 5 1254 
| 
1 
-DRIVE i 
= oe 
aS AVAILABLE | 
® an, 1B42 ha INTERRUPT 294 es 
CH I TRIED 27 us L\ 
A 5s +CH I SEEK END pe 146 Aos-308 | A 
14o_s PS 1 
Z\__ 223 802-198 208) 1 _+SEEK END 441232 +CH II SEEK I 148 
: aL >=. 246 B04-38B 


NOTE: 


A\ ON SINGLE CHANNEL UNITS CO4 IS REPLACED BY A JUMPER PLUG CONTROL DATA 19333 (| ssszsiso |u| a 
SEE NOTE 2 ON CROSS REF NO 341 FOR DETAILS. ee oo 333 83323150 


. | eee | voc: fijcos|E saa fen ¢ [3-140 
4 ! 3 4 1 


») ) ) ) ») 


215 a2] 801-164 24> 7) OUT DRIVE 


IN DRIVE 
215 ka] 801-154 225 a 


A\ Jo3-9 —35 
. nc —L4> -24 V 


10 
216 [Az] 801-134 —— > +POWER LOSS RETRACT 


COIL DRIVE (~ 


CURRENT 
FEED BACK 


- 2S 215 [Aa] 801-148 
22 544 |A4] JO4-10 


NOTE: 
L\ SEE CROSS REF NO 413 FOR CABLING INFORMATION. 


POWER AMP 
ase mane ne ae ]C] mee [oT | 
GE) 2 rowdy 


DATA CORPORATION | 
FEE [PS ee owe Pe 30 


( ( 


REVISION STATUS OF SHEETS 


forsee Vr eae | 
peer oad ARETE ANALG 
8 am 


» 


1 


REVISIONS 


es 
Pa Con 7 aaa nea! Ges aE ES 
[a [ressie | connect tose pia ———S—SS—Sd rr frat 
[efosozoaa [app TIME METER SSSCSCSSCSC~d Cs fret 
ee ee 


NORMANDALE 
OPERATIONS 


83323150 utc 


79 


REF TSI21614 


SPEED 


TRANSDUCER _ 
r 


PBO1 P5 


P P 


20A 
a a= SPEED. TRANSDUCER. eal 


[a3] ORI ve MOTOR 


EMG RE TRACY CAP 
ae CAPACITOR 


W/W PINS oe) FOR REF 


AT BO1 ONLY 
5 SEE CROSS THERNG 
REF NO O12 - 
FOR DETAILS 


) -MOTOR START —sisY START 


“BRAKE COIL CONTROL PANEL _ 
+ +24 V fs 


W/W pins——4 


PCWER SUPPLY 


icone 


PROTECT 


(oz 


2 lolz 
to) 


| 
P 
JO7|PO7 NOTES: 


FOR REF OPTION 


JUMPER L\ ENERGIZED BRAKE COIL RELEASES BRAKE. 


PLUG 
MMD CABLING NORMANDALE 
MAGNETIC PERIPHERALS INC. | DIAGRAM PART i OPERATIONS 83323150 


Wal eae we [ane 
1 


ONLY 


SEE CROSS 
REF NO 012 
FOR DETAILS | 


poe etait 


A 


POWER 
SUPPLY 


FOR REF 
ONLY 


SEE CROSS 
REF NO 012 
FOR DETAILS 


L\ Mi APPLIES TO BZ5AIU/K/R/S, 
B25A2C/D/G/H ONLY. 


ELAPSED 


TIME METER 
+ 


ww pins 


fA2] BACKPANEL FASTONS 


CURRENT FEEDBACK lhe 
13] 544 
10] 544 
POWER 
AMP 
FOR REF 
ONLY 
+POWER LOSS RETRACT 
P SEE CROSS 
OUT DRIVE P REF NO 352 
= IN DRIVE | an 
i CURRENT FEED BACK P DETAILS 
-8.2 V PREAMP POWER 
544 
544 
i +SERVO SIGNAL eh 
Rae -SERVO SIGNAL Be 
544 


| 
MMOD CABLING NORMANDALE 
MAGNETIC PERIPHERALS INC. | DIAGRAM PART 2 OPERATIONS ure 


voc fag] “19333 [PE ais Jeers Joe 3183 
1 


MOTHERBOARD 
FOR REF 
ONLY 


SEE CROSS 
REF NO 541 
FOR DETAILS 


A 


W/W PINS W/W PINS 


AT AO1 
faa] PAOt } AT AOS 


P 
114 o f4oB-4— =MFM WRITE DATA iy 133 


oe ol pers +MFM WRITE DATA Pott | ee | -RD ADD MK ENABLE ma 
; 


Ao? \ P 


111 0 nee ; a : 
as ; 1 READ DATA 


133 
W/W PINS 
AT CO2 ae 


W/W PINS 
+MH_ SEL BIT 0 AT A03 


+MH SEL BIT 1 


PBO3 


lal io eee 
236 : +DATA 1 
: aT ee 
2356 FAULT CODE 


+DATA 3 DISPLAY 


236 ° ; FOR REF 
236 : | git ene 1 ENABLE ONLY 


+MH SEL BIT 2 


+MH SEL BIT 3 


+FH SEL BIT O 


+FH SEL BIT 1 


SEE CROSS 
-DIGIT 2 ENABLE REF ine 422 


-DIGIT 3 ENABLE 
236 : -DIAGNOSTIC STATUS REQUEST 
236 : -CLEAR ALL FAULT COUNTERS 


a Fl a 


v 


+FH SEL BIT 2 


uv 


+FH SEL BIT 3 


uv 


uv 


v 


+FH SEL BIT 6 231 0 


W/W PINS 


+FIXEO HO SEL AT BO3 


- GND 


Big. 


(+ FAULT ) 
-WRITE TRANSITION 


- GND 


222 
222 


222 
222 


> 


+WRITE CURRENT SENSE 


a) 


222 +HD SEL FAULT 


222 
227 ; -WRITE ENABLE 


227 


GRUReere 


7 


W/W PINS 
AT BO2 


MMOD CABLING NORMANDALE 83 
MAGNETIC PERIPHERALS INC. | DIAGRAM PART 3 OFERATIONS Sea) 
en: 


Dam COSPORATION 
Conran CODEIDENT {cross 
. G 19333 eer no 414 [sheer 4 


03! Po3 faz] BACKPANEL FASTONS 


~ 
np = 
+ 
(64) 
< 


wa 
w 


POWER 474 
SUPPLY 545 
FOR REF 616 
-_ ONLY 
SEE CROSS 81 8 
REF NO 012 = 
FOR DETAILS |7 {| 7 
CURRENT FEEDBACK fol a4 
13] 544 
10] 544 
gf \ 09 
=m 08 
ee 1 
SEs he 
ree a POWER 
AMP 
FOR REF 
POWER LOSS RETRACT a 
+ 
B - 10 SEE CROSS 
OUT. DRIVE P ai REF NO 352 
@ Samia Set Be oe FOR 
AILS 
P CURRENT FEED BACK P a DET 
ae 
Mm i ae cn Tn cae lec ete Pee ee ee Gee eee 
544 
544 
544 
“ny +SERVO SIGNAL ‘i 
-SERVO_ SIGNAL eat 
544 


| 
MMD CABLING 


L\ MI APPLIES TO BZ5AlU/K/R/S, 
B25A2C/D/G/H ONLY. 


CONTIOR DATA CORPORATION C 
1 


MOTHERBOARD 
FOR REF 
ONLY 


SEE CROSS 
REF NO 541 
FOR DETAILS 


A 


4 3 J 2 1 


W/W PINS W/W PINS 
AT Al A 
01 fA2] p01 y AT AO3 - Po1 JO1 
- P P - 
ag > | 408 | -MFM WRITE DATA 7) 522 133 : + 542 
44 iG ae +MFM WRITE DATA gop yee = - -RD ADD MK ENABLE id 5 
411 © 1398 522 - 
D 133 READ DATA 514 D 
133 514 
W/W PINS 133 514 
AT CO2 
a2] Pco2 
P P W/W PINS 
229 = +MH SEL BIT O 524 AT AO3 
pis ot 
ee i eee aaa GE [| patty 
229 = 524 I 
+MH SEL BIT 2 4 PBOS fis} P1ju1 
229 = a 524 
229 p - 524 236 +DATA O 
229 +MH SEL BIT 3 524 *DATA 1 
a 236 . 
eee P aes +DATA 2 
wae P +FH SEL BIT O se 236 ° FAULT CODE 
c a Y SDATA 3 eG c 
+FH SEL BIT 1 -DIGIT 1 ENABLE ONLY 
229 ie SAT! fb | emigre enact | ee noe 
229 525 236 -DIGIT 2 ENABLE REF NO. 422 
P +FH SEL BIT 2 P FOR DETAILS 
229 525 -DIGIT 3 ENABLE 
Se eT a 236 : 
P P -DIAGNOSTIC STATUS REQUEST 
-CLEAR ALL FAULT COUNTERS 
= — a i = C8 ena ey a 
+5 V 
229 mice ee $25 a i ! 
a5 : : 525 . 
+FH SEL BIT 5 a ee ce ee, 
va ate a aif aa) ae acne) 
Fi c 
P +FH SEL BIT 6 231 o : 
men 2 eee ee ise 
B 229 : P 525 W/W PINS B 
+FIXED HD SEL AT BO3 Meo ee it ee 8 
ae oe ae a ae : 
229 524 
Pp (+ FAULT) P 
om 222 oH -WRITE TRANS!TION = 523 
222 ja - GND ‘ 523 
222 = +WRITE CURRENT SENSE = 523 
222 ee = 523 
222 a +HD SEL FAULT ea 525 
222 ee P 525 
-WRITE ENABLE 
A 227 524 A 
al i ee a a ae 
W/W PINS 
AT BO2 
MMD CABLING NORMANDALE 83323150 
MAGNETIC PERIPHERALS INC. | DIAGRAM PART 3 OPERATIONS 
enheberyal 
© com er cononsnen CODE IDENT | cross 
19333 [verno 414 [ower 4 [moe 3-154 | 
ry i 3 1 


Be Gece eter aca 
D 
Fe te 
fee ae Me Sees ei) 
ale ete 


80-160 M. BYTE MMD 
DIAGNOSTIC FAULT CODES 


eee SIONS 
a eee ee 
[a jereares | conneer_c6a16 wig rr 
[eJreso7os | connections SSS Tz er 

hw eveeil I 


1 ——~ VOLTAGE FAULT 
2 ——NOT ON CYL. & R. OR WR. 
_ 3 ——~—WRITE FAULT 
te leat ss 4 wero seuser eau 
eo eee de ah 5 ———READ AND WRITE FAULT 
to § —— MICROPROCESSOR FAULT 
On a Oi 1 10 rest 
8 ——— NOT USED 
fe 9 ———DRIFT OFF CYLINDER 
10 ———MARGINAL MOTOR START 
c 11 ——— BRAKING FAILURE 
12 ———EOT INDICATED DURING SEEK NOTE : 
13 ———NO LOCK IN 250 M.S. 
Renee z 14 —— FIRST SEEK FAILURE /\ FAULT CODES NOT VALID WHEN 
Sek ERS eee 18 ——NOT USED UNIT ACCESSING . 
16 ——— MAX ADDRESS FAULT 
417 —— FAILED TO COMPLETE RTZ 
18 ———LOST SPINDLE R.P.M. 
op 19 ———NO CYL PULSES DETECTED 
20 ———NO PICK CMND. DETECTED 
21 ———NO START CMND. DET. 
22 ——— NO SEEK COMMAND DETECTED 
+5 V 
B | 
| 
CODE COUNTS | 
ae et bel mig 
FAULT 231 [Az] B03 - 398-02 S 
COUNTERS 
. | || 
STATUS REQUEST 
CS 7 
WW adore \1-1.79 FAULT CODE DISPLAY NORMANDALE aig b 
crecres ISK Sab [4/98] MAGNETIC PERPHERALS INC. | DIAGRAM OPERATIONS 63323150 
; aniey 
fomnee P Ded [6/4/99] €2 Se corover SSS a << 
= pa | TYPE: AgZy/RO2V be TTT 
a 2 REF 75121618 


4 + 3 


S1f1 
3.3 kA 


-DIAGNOSTIC STATUS REQUES 


FND-357 


TeDATA 3 
0-1 


+DATA 2 
+DATA 1 
+DATA 0 


a eee 
+ 
i 
-DIGIT 1 ENABLE iii 
or 
, FND-357 
D-2 
a 
Sehr 


-DIGIT 2 ENABLE | 


1 
| 
| 
| 
| 
| 
| 
| 
| 


#/>d 
FND-357 
D-3 


: ENABLE 
236 [Aa] 803-368 —2>>—+ PSI T SEN 


FAULT CODE DISPLAY rsaawene| 83323150 | 


19333 |mrno 422 [sneer 2 |race 3-156 
1 


4 3 v z 1 
ae ae ee 
PRELEASED 


REVISION STATUS OF SHEETS 


Oo é 
[a_[rez3000_| RELEASED ec aaa Wt 
[a Jpeso7se | REMOVE HEADERS ——SC~C~C‘“C;CSCSC~r TH | Sd 
ee ee 
[1] 2}3/4/ 5] 6/7] 8] 9 fioln fiz [13/14/15 [16 [17 [18 [19 [20} Ci ee ares es SS 
DODO 


UNUSED LOGIC ELEMENTS 


ELEMENT | LOCATION we tet 
10104 0802 
10131 0614 


-lyF FILTER CAPS 


Al- 
O3A 


—— 543 


[onan Va (Zhe, 1f-2-29 DIGITAL READ xopunbale a 
fowecnen FE A fa/fa] MAGNETIC PERIPHERALS INC. | DIAGRAMS Peer RATONS 83323150 
A Zpg| SB terete coro 


TYPE: BNSN 
2 1 REF 75121616 


a 
3 


A1- +HIGH RES 2323 


543 A285 P1 ANALOG DATA 


47 pF 
+1 pF 


| -HIGH RES 2223 


543 4385» | ANALOG DATA l 


47 oF 


£1 oF 2515 [adfneyie) -|——-|— — = Sv 


2150 L- 
£1% ia! | 2314 


Z\ on 
a P 
133 [ia] A03-168 01 -RO ADD MK ENABLE 
133 [Aq] aie 
NOTE: 


L\ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 


@ Contig Dak CORPORATION 


/ i 
4 1 +f 1 1] += 9 1] 7 +E 
eae Le tae eee 1 
2014+ Fy 144—P 2014 + P= -HIGH RES DIG DATA 
L- 1. 29VR ; Mn) 


+HIGH RES DIG DATA QO 513 


(8) 513 


6)4(8) 
& = |= “5V oe 
2314 2314 d 
470 | 470 0 | 


LOW RES DIG DATA (c\ 513 


+LOW RES DIG DATA 


, Soe 
dy MPQ2369 


PQ2369! 2504 | 
2 


| ; ea ee 
J 10 


-5 V 
+SEARCH AOD MARK (E) 
514 


mere ramns ne. ] E75 mre C] ssseseo Yu] 
wheehasy ot 


ar 
1 


) ») 


( ¢ ¢ ( ( ( ¢ 


512 -HIGH RES DIG DATA 
512 a) +HIGH R DIG DATA 
514 (6) -1.29 V REF 
1 100 Q 
’ +1% 
1104 
180 


514 Cn) +SEARCH AOD MARK 
f +MFM DATA 
512 (0) +LOW_ RES DiG DATA (F) 514 
es 
1322 1324 21% 21% 
470 f 470 0 ne | 
-5 Vv -5 Vv 
NOTE: -5.V 


ZN DELAY PRESET IN CARD TEST. 


== ee oe 


1 
10102+P 
1614 

UN) {06S} 2 2105 
~ -5V 470 1 


14 


-READ DATA Jo1 on 133 a2] Ao3-118 


. +READ DATA 
ana ana A03-12B 
1a] 133 
= NC 
i | 


-1.29 V REF 
(G) 513 
im 
1705 $1312 
1 kf 1 kA 


cout AQ3-11A 
1403 + 


512 (Ee) +SEARCH AOO MARK ik 


1403 + 


a) Jev6) 418) 
i -5¥ 


+SEARCH ADD MARK 


NOTE: 


L\ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 


sae PART 3 


19333. [rer we 
| 79333. [rer nO 5 bid 


a, oY >» ») )) 


A es NNN 


tf e]3[4/s{6[7/ 819 fioli ji2/13]14]15 [16 |17 [18 |19 |20 
IEE fale Stra [ia eel te eal I aleciiecte 


Cr 


4 i 3 


UNUSED LOGIC ELEMENTS 


OUTPUT 
ELEMENT | LOCATION PINCS) 
10134 5904 2,3 
10116 5916 6,7,14,15 


+6 V 


F FILTER CAPS 


543 
543 


542 
542 


44. ; P1 +5 


WRITER AND SELECT 
DIAGRAMS 


TYPE: GNQN/KNQN 


1 


REVISIONS 
DESCRIPTION ORFT - DATE | CHK'D 


[a _[reasiae | CORRECT LOGIC cia ST dR 
Le [Pesoses | cuance Resistor] es |r-s-e 
Mo Jpesoeaa [CHANGE TRANSISTORS Sid FF [preoy | 
[re |5vo2042 [ewan ToKNGN _——~SCSSC~CS~S~SCS OST] 
DLW ——s 
Se ee ee 


v 


NORMANDALE 
OPERATIONS 


Cl ssszsve fof | 


CODE IDENT [CROSS SHEE: 
19333 [PE  S2t ia § 


4 REF 75121617 


A 


+ 
114 fal A01- 41822 5 _JL02 MFM WRITE DATA 


5909 
681 
1% 


4 1 + 
“MFM WRITE DATA J] 10116 
D -GND | 5916 +P 


6009 3104 
681 1 121 9 1.29 VRE, 
= £1% 1% 


-MOV WRITE 
523 (J) HD WRI 


-MOVABLE HD DATA 


2.2 
-FIXED HO WRITE #1 
524 (K) -FIXED HD DATA (n) i. 


+FIXED HO PATA 8) 523 | 


+MOVABLE HD DATA | 


6617 
1 kQ 


-WRITE_ ENABLE MPQ 2369 
524 (Pp) 5310 


NOTES: 


INFORMATION. 
COMPONENT 4822 IS A DIODE ON GNQN CARD. 


COMPONENT 5325 IS A .Ol ,F CAPACITOR ON 
GNQN CARD. 


v +FIXED HO 


WRITE CURRENT 
MPQ 2369 SEL__(c) 523,524 


| 

| 

| 

| 

| 

SEE CROSS REF NO 414 FOR CABLING 7 | 
. | 
| 

| 

| 

| 

5310 | 


-~, MOV_HO WRITE CURRENT 


$325 
5.1 ka : 
524 (E) -MOV_HD LOW CURRENT 


5316 
1k 


MAGNETIC PERIPHERALS INC, | WRITER PART | ale 83323150 
dhertape BABA CORPORATICN 


CODEIDENT | CROSS 
Loc: falazvaa] 19333 [mre _s22 ower 2 [ree 3-162 
1 


4 


522 (ay oF IXeD HD DATA 


- 6614 3806 
524 (3) MOV_HO WRITE 


am, 
tim, 
am, 
am, 


b 
Ow 


0423 0 

15.0 kQ 

£1% 
3202 3302 
1k 1 kN 


MPQ2907 -FIX.HD WRITE DATA P1 bp 544 D 
amos a Seas +F1X HO WRITE DATA é O54 oa, 
2N2218 +5 V 
5012 
2511 
2.32 kN 
t1% 


2N2218 
4712 


6 


ee) 2N4258 


sp glceels 200 6808 sy Kha 3? ee 7 B2- 
+ : 
1.47 kQ +WRITE SEL P2 148 542 
£1% 
3214 
3606A S@ 3503 
1002 (hy 4.2 ko 
1 af 3706 2N22214 : = 
ie 4.7 V 3613 
= 1.5% 
e 5217 
522 (F) FIXED HD WRITE #2 
1.50 kQ 
11% 95219 
680 1 
+FIXED HO WRITE CURRENT SEL — 
pee +18 VA B 
524 
«R) a 
4108 
Te 216 2 ; 
t1% T (TE TRANSITI 
- 100-1 21is EAT EMRITE TN pe 20 222 chee 
+1% 2513 222 802-138 
P -UNSAFE 5 
eae 178y 2 U ice a 
00 Ki l 
1. 
+1% A =18-¥ 
2) 75.0 2 | 
= t1i% 0409 | L\ 
st 0904 1 k0 | 
15.4 kf 
eae (py tMOV HD WRITE CURRENT SEL +1% +TlE HiSHy aoe 
NOTE: TE 
SEE CROSS REF NO 414 FOR CABLING INFORMATION. 0804 CURRENT SENSE | Ls er ry] spied 
ote, a 6 pa i 222 a2] B02-148 [A 
- 
‘ +1% 
+ 2.37 kf 
= 01 
-18 V 


MAGNETIC PERIPHERALS INC. 


OD ts Ben cowoearon 


Co (ee na 


1 


522 (Cc +FIXED HO WRITE CURRENT SEL 
6516 


P 

229 [aa] coz - 178-4355» 402 +MH SEL_BIT 0 
36 “GND 

229[a2] coz -17A 


-FIX HO 
525 (n) OW CURRENT 
|MPQ_ 2369 1 


5310 12 


2.67 kQ 680 
41% 


P 
ee fr i SEL BIT 1 
co2-18a-222 on names I 
P 4 
227 [aa] moet 
—p|227 faz] Bo2-178-** 
P 


229 [a2] co2-218 
229 [ag] coz-21a 


-WRITE ENABLE 
-GND 


+FiXEO HO SEL 
GND 


) 


229 [az] coz-20n 442 si SEL_BIT 3 
229 faz] co2-20A 


P = 
229 [a2] co2- 198-422 +MH SEL BIT 2 
229 [a2] co2-190.12! >t 
NOTE: = 


L\ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 


AY ON GNQN CARD, TRANSISTOR 6510 PIN 3 OUTPUT GOES TO RESISTOR 
6516 AND RESISTOR 6610 IS NON-EXISTENT. 


MAGNETIC PERJPHERALS INC. 


@> 2 ebechary of 
(CONTADL DATA CORPORATION 


3110 
470 


+MULT CHIP 
ENABLED 


LOW CURRENT 
-HO SEL 1 


-MOV HOD READ 


-FIXED HO READ 


-FIXEO HD SE 
. (L) 525 


-CHIP 3 ENABLE 


00402 
-CHIP 2 ENABLE 


a 542 


128 542 
542 
0502 O 
+F1XED HD SEL (mw) 
525 


CODE IDENT - 
wo Faroe | TE [are se Poe + Jone 36] 


MOVABLE HEAD SELECT 


A cee +FIXED HD SEL 
‘La, soe wv +FH SEL BIT 6 FH CS P ay 
229 [a2] coz-13B84 5 aT a ll 1 zee eae 
Vy | hp Se a SCL 
14B7— 7? £08 544 
whe GND -FH CS4: pen oF 
D sth? | sd +H SEL BIT 4 ~FH CS3 128 544 
15 A209 en seceits |_| tie Rise toe -FH CS2 S198 ag 
ool $28 +FH SEL BIT 3 2 lee nia | TT -FH CS1 188 544 
oo akotsy—1___- SND, Sp hr yey i] Shoe aL 


3018 +5 V 


| 8 1 ka 
9 
| 10 NN | 
| | | m= 10124 | as sFIXED HO GP 1 SEL | 27A 
2518 + BTA 43 
| 3 
coe ae 1 +#FIXED HO GP 2 SEL 26B 
26B 543 
| 8 14 +FIXED HD GP SIA 
eed 544 
5 —\4 
| wea ies +FIXED HD GP_4 SEL | 31B 
+ SIE sag 
Cc | : 8 |16 
! a ! 
1 4 | 
| 218LS : & -FIX HD 
6 LOW CURRENT 
2513 ra 140LS p 524 | 
, 524 (L)—=EIxED HO SEL (ND i. | 
-FH CS11 30A 
| “FH CS10 Poon of 
<p FH C59 Pogn 043 
: 29A 
| “FH C58 : 28B ah 
| aa 
| Noo7 =f -FH YT D258. 543 
| Uae FH Y6 | 5A 
401 +FH SEL BIT 2 re ES FH YS ee 543 
ibs , SES 248 543 
B soak22 -GNO 10 -FH Y4 240 45 
PLO3 [t~*é‘<‘YSSCMN# FW SELL BET. mae FH Y € 
et TK -GND : = : : 1 ary H Y3 28 Sas 
e 05 +FH SEL BIT 0 : eteen a 
229 [ag] coz-o7a228 me) N . 22k 4s 
= a < -FH Y14 21B 
rae © SEH SEA As 
+TIE HIGH 
a ee) FIXED HO SEL FAULT (INNER SHOE) 
26A\\ P14 + H ( 
a4 2845 
° +FIXED HO SEL FAULT (OUTER SHOE) 
544 es 
0311 
1311 
470 0 ao 
A + 1 L\ A 
. : = HD SEL FAULT 
+MULT CHIP ENABLED aid sia 10 |278kS _ nn - aN le > 222 (az) BO2-15A 
note: 524 (H) 2513 {ee 222 |A2| BO2-158 


L\ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 


MAGNETIC PERJPHERALS INC. 


bse] Sepeapn Goan CONOR 


19333 


CODE IDENT T cross : Rape 
| 19333 fac wo 52S [seer § CoVIGE 


REVISION STATUS OF SHEETS 


Biase 7a spon fe rshsli 676 2 
alalala Sp2ecESeeeee 

COCO CS 
Soo ee ae eee ee 
PaO eit redlesh Mev lea (ei eaet Hee 


> 
4 


> | 7 > 
if jew Lb [aw 
Pr ' 


@ 
w 


A 15 pe; 
A3- 
O3Ayy PI, 18 V 


[=] 
w 
ao 


nae res 


6.8 
ce v sy 38 ue 
4 =o 


( ( ( 


v z 1 


ee eo [besemierion Cover Toate [enn 
|_4_|PE23000 2 SO 
po fees | oe Be 
Tc _ree2277 | DELETE CAPACITOR. CS ot 
al ey 


My, 


UNUSED DIODE ARRAY 
LOCATION | PINS | 
| 1718 |5.6.7,8,9,10,11.12 


1 pF FILTER CAPS 


+5 V 
-2023 4810 
3419 4910 
4823 6906 
5118 


1 


% fro JO [O @ 
O11 ID IH W 
Ol/>io|>: 


Ww IW 
iO oO 
> 


APPLICABLE ONLY TO 80 MB UNITS 


READ ANALOG NORMANODALE 

MAGNETIC PERIPHERALS INC, | DIAGRAMS coe 

| ese CODE CENT ROSS SHEET 
TYPE: ENRN Loc-fajasved tea33 fare 53 fy 


REF 75121618 


0 


54q DBAS) P2  -MOV HD READ 3717 
? 1.5 kf 3117 23 


680 


+5OV 


542 QBAy -MOV_HD DATA 


O7A +MOV HD DATA 


Cc 544 A -FIX HO READ 


Ca 
OBA. P1_+F IX HD WRITE DATA i124 las 
-FIX HD WRITE DATA 11 146 
| | 
[ preaeaeten | 

>< -FIX HDR/WDATA1A 16] 0618 h 
-_~—< + 1A 151 2 

{ I 
1B 14l 


uo 

rN 

eS 
[=] 
a 


GEE GF 
ia 


| 


—> 544 


543 


sand 
ON 


4511 
100 
4617 


+READ ANALOG 
(READ ANALOG (7) 55 


910 pF 
22% 


jee] 
G 
> 


the ve Ae AC RICH 


4614 


-READ ANALOG 


239, °F 


GF § 


3111 4417 


3018 


3019 
680 


— je 
=f 
wl/> 


aj 
nN IN 
> 


ojo 
WIA 


MD5000 
2614 


— 
eS 
Pog 


> 


r. 
2 2D 16] 1718 [4 


" En os SER a READ ANALOG NORMANDALE 
SFR DETWORA CE 13 14 MAGNETIC PERIPHERALS INC. | PART | SrEPATIONS 83323150 


Low J @D Conran data comonsncn 
CODE IDENT [cross 
: (80 MB) Loc: {a4| A3/B3} 19333 |rerno S32 fewer 2 | pase 3 “168 


) ) 


a 


ao 

b 

aw 
+ 
in 
ee] 


b 
@ 


Sar 


am, 
sat, 
aim, 


C ¢ 


1702 
100 A 
2N3646 A3- 
2310 - HIGH RES ANALOG DATA _P1,, 438 ‘ 
Su 1510 ya 543 
fe =, EL 
-HIGH RESOLUTION DATA 9 es ake 
534 (E) ; ho 141 MPQ2369 49 eaty 
1104 22 
| 3108 0 
| 470 0 
| MP.Q2369 | 
(1194 a por 
i 3810 100 
I 500 
| A (4) 
I | 3811 
500 
| | 
| 3109 
: <p 470 1 
. +HIGH RESOLUTION DATA 6 TMPQ2365 | = 
534 (F ) | L 1104 4 7 (7 
| 7 = @ A3- 
ET A 
4 \ he tHIGH RES ANALOG DATA P1428 54, 
1802 
100 
28 
O 
*5V 
+READ ANALOG 1 ul -AGC_ANALQG 
Poe N[ zy-[n 534 
329 
-READ ANALOG +AGC ANALOG 
532 (B) 4816 - (D534 
2. 14,8.C 29 
5009 O 
-5V 100 
4718 
+5 V 10.0 kn ce 
t1% 7 
25 a ig pg 8819 
4.7 kN 
' ae sss 
: 100 9 5622 
sag A2Ayy P2 -WRITE ENABLE 6524 “@ D 5219 (P 
1.8 kf WA 5721 Ge won WA 
fag ee 3813 45207 
— 033 pF218 kN 
5720 ee 
rane 5816 $5722 L a 
1k. $31.6N~ | 
4 aye 18 V 
NOTE: “5 V / 
5516 
L\ PRESET IN CARD TEST. ata 


READ ANALOG 
MAGNETIC PERIPHERALS INC. | PART 2 pao 83323150 Feo | 


CCONTEGR DATA CORPORATION CODE IDENT [ROSS 
| (8C MB) Loc a4] 43/B3 19333 Free nc §82533 Hsueer 3 [ease 3~+169" 


2N3646 


-AGC_ANALOG MPQ2369 | 


3705 


' MPQ2369 | < 
16111! 
L J 


205 ,+£1% 


MPQ2369 
2303 


+HIGH RESOLUTION DATA 


2102 


+ 
A 100 9 


+LOW RES ANALOG DATA 


READ ANALOG NORMANDALE 

MAGNETIC PERIPHERALS INC. PART 3 OPERATIONS 

SEES coon aay 
(80 MB) Loc: ha] a3/83| 19333 |mrno 534 sues 4g | pat 3-170 


3 ». 2 4g 


are, 
am, 
aie, 
am, 


( 

% ] 3 v 2 1 

[REVISIONS 
feewT eco sesemierion omer Toare [ewe | 
[x [rezsooo [meccaseoCSC“~*S*S*sé~dSC“‘(['WSSCTS =*d 
[8 Jesoes2 | FNRN TOGNAN SSSSCid'TN ierra] 
[c [peagiea| CHG RES AT 2418 ——“—*é‘“*SC*CSM=C*d*=i7BQH 
[> [peeziss [ENRNTO ANAND MF ers-an[ | 
De |rcezzes | REMOVE CAPACITOR CT WF OT] 


REVISION STATUS OF SHEETS 


213 /4/ 5] 6/7/81 9 lioli ji2 |15|14|15 [16 [17 [18 [19 [20] 
ets e eee 


UNUSED DIODE ARRAY SS Se ea ee ae as as Oe ee! 
LOCATION | PINS 
1718 (5.6,7.8,9,10, 11,1 


.1 yF FILTER CAPS 


> 
maw 
' 

uv 
~ 

+ 

on 
< 


ao 
A lh 
’ 


f= | 
‘Sy 


> 
7 


w tae 
’ oe] 
vu 
‘ 
on 
< 
w 
oO 
N 
LS) 
ia | 
= 
<= 
nn 
t 
o 
< 


P2 15 yp 50 
BRAS + Vv 
9285; eee 
A3- 
Ay, Pt. -18 V Sigey 
0385 
0313 0712 0715 0417 
S“6.8 wF>“6.8 pFS 1 wr > 1 uF : 
4 35 ¥ +] 35 V 50 V 50 ae 
ae 544 
0610 44 


READ ANALOG 
DIAGRAMS 


PEE 
Sameera auc ee 
ae 

7 Pee 


NORMANDALE 
OPERATIONS 


TYPE: GNRN/HNRN 


REF 75121619 


B3- 
544 OSA» P2 -MOV HD READ 


-MOV_HD DATA 


+MOV HD DATA 


-FitX HD READ 


r--7 
+FiX HD WRITE oATA 211214 |i 
-FIX HO WRITE DATA 1 
L+H 
appre, 
yy >< -FIX HDR/HDATAIA 161 0618 


+ 


G 


| 


>< 
>< 
EEX >—<+ 
>< 
>< 


1c (711 


| 
10 10! 


oO 
wo 
wo 


GF J 


th KN Mh 


aad — js 
Nh IN 
> 


= 
oe 


IN MH NX 


2c 10! 17 


+FIX HDR/W DATA 2E = 13 


3117 
680 


3019 3111 


MD 5000 
2614 


READ ANALOG 
MAGNETIC PERIPHERALS INC. | PART | 


( 160 MB ) 


LOC: jaa] A3/B3 


4511 
100 
4617 


+READ ANALOG 
aes EE ey rer 
910 pF 
2% 


4614 


¢ -READ ANALOG (8) 533 
+2 


NORMANDALE 


19333 [mre 932 [own 2 fre 3-172 


x 


2N3646 


2310 
+LOW = 1510 
RESOLUTION 1008 fee eae ie D 
(E> DATA | Pe = 190 NN 
Ol pF ee? ar 1011 3210 22 
| 4.7 kN 9479 A 
| MPQ2369} | o¢06 1603 eas 
"a 1104 mye ote 1.62 kQ 4310 
t1% 3810 100 A 
1 | 500 
2407 | 
l | +18V pee -18 Vv A (A) 
| ‘4 270 wa 
| J 03/2\ 3811 
| ¢ 0703 500 
698 D2 Pe | 
21% = 1203 1009 3108 
-LOW | r 
RESOLUTION 1202 | 5 ieee oNsea6 4.7 kN $470 0 
DATA 6 1 MPQ2369 | 2308 : 
pee (F) j -L_1104 J 1604 ha 
sa al L--——I roon | (VN c 
1802 
100 
28 
5112 
arts 100 9 
+READ ANALOG 1 -AGC ANALOG 
532 534 
329 
-READ ANALOG +AGC ANALOG 
532 (8) NALO 4816 - (D) 534 
2 14,8,C 29 
5009 O 
-5V 100 9 
ave 5112 
+5 V 
ep kn 100 B 
6623 - 27 
25 o +5 5019 
4.7 kN 
6720 2N4861 oe 
B3- 100 5622 
sag A2Ayy P2 -WRITE ENABLE 6524 <~@ 5219 (YY 
> 1.8 kN A, 5721 Ge won AY 
a 3813 45207 
033 pF S18 kN 
5720 ee , 
2.2 ka 5816 $5722 1 Say - 
1kn $31.6n = aan ¥ 
Lia ee. 
NOTE: “5 V 
5516 
/i\, PRESET IN CARD TEST. 47 0 
: A 
A 1.00 kQ ON GNRN 
“5 V 
READ ANALOG naianenie Sine See 
MAGNETIC PERJPHERALS iNC. | PART 2 | OPERATIONS 83323150 Ro YE 
SD Sorter bee comogres CAPE CENT | ose 
(160. MB) Loc: fAa]as/e3| 19332 [rerno 533 fsneer 3 [race 3-173] 
4 i 3 4h 2 1 


Woo 560 
111 8 
2N3646 6 
" 


-AGC ANALOG MPQ2369 ! 
Tai Pee ad 3705 


1 MPQ2369 ! 
I 6111! 
L 


205 1,+1% 


MPQ2369 
2303 


A\ 100 9 ON GNRN 


A\ 100 @ ON GNRN 


READ ANALOG 
PART 3 rseuseee| (| 83323150 Fr | 0 | 


coo: NT 
(160 MB) Loc: faa}a3/e3} 19333 [rer no 534 sneer qf race 3-174 


REVISION STATUS OF SHEETS 


|i f2]3/4|5]6]7/ 8] 9fiol [ta [13] 14/15 [16 |17 [18 [19 |20 15 
peel eee Me] ell Wee Mel eal acl a 
eee el eG 


/1\, PONER AND GROUND CABLED FROM BACKPANEL [AZ] FASTONS. 
SEE CROSS REF NO 413 FOR CABLING INFORMATION. 


(2 Ac JOS ANDO uo6 CUTPUTS GO TO FixXES HO SHCES. 
(OPTIONS) 


Ss | Vv z 


o11 o¢ GND BRAID ~£15 GND Al sy O6A 


/\, 3 


a 
Cc ERP aS 

—> 19 JO4 +5 V A1 44A JO5 01 551 
- 205 2 448 oa Ses 
L\ A2 44A Ht SSO 551 
ee ag 551 
AZ << 44a | ss 13 551 
448 —— >> 551 
Bee aah 21 i 
448 -—__>>—=*_ 551 
B B3 x 444 J06 Bt ne 
44B Carte 561 
55 2 19 88 
: 20 561 
J6 19 13 56 
« 20 a 561 
ere 561 
. . Graco 
as /\ 18\\ JO4 +24 V A1_\\ 45A 125) suo 
ats é S 45B —1S>-§— suo 

a A2 aes 

545A 

458 

B2 A5A 

2 a56 

B3 ae 

45B 

kerr Sy 458. 

A NOTES: 


HEC KEL MAGNETIC PERIPHERALS INC. | DIAGRAMS 


aa aes 


| TYPE: AWJN 


READ/ WRITE MOTHERBOARD 


! 1 


REVISIONS 


[PE23000 | RELEASED tc t—‘“—sCSsSCsSYT [ [| 
[peezies [connections SSS Fr | 


a 
m 
«< 


NC = J04 -5 ¥ Al an 


NC 215 J04 -24 V Al O1A 
A £24 01B 
A2 O1A 

01B 

B2 . O1A 

iS 018 

| ES O1A 

018 


83323150 | nic 


REF 75121620 


+6 VA +6 VA 


-CHIP 1 ENABLE -CHIP 1 ENABLE 
-HO SEL 2 -HD SEL 2 
-HO SEL 1 -HD SEL 1 
-MOV_HD DATA -MOV HD DATA 
+MOV_HO DATA . +MOV_HD_ DATA 
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+WRITE SEL r | fs + WRITE SEL 
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MOV_HD WRITE CURRENT 
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-UNSAFE CHIP 1 
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13A >< FIXED HD R/W 28 Soe 06 
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15B > | | 
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JS EU AED RZ 2D >< 1 
16B ‘ | >—~< +F1XED HD R/W 2E 2 <u 


O9A Ss | >—< -FIXEOD HD R/W 1C >—_—< Ss 09 
10A S | >— -FIXED HO R/W 1D >—< > 12 
108 SS | >< +FiXED HD R/W 1D >_< s 41 
118 . | >—< +FIXED HD R/W 1E —_—< iS 14 
15 

408 Ss +LOW RES ANALOG DATA AIS) 408 
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531 Far? 1 43B 
531 ——> »>— 
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ees 28A FH CS7 24 
> $$ $$$ $52 


288 S -FH CS8 Is 2 
29A S 1 -FH CS9 KS 26 
298 S | -FH CS10 BS 27 
30A S t -FH CS11 . Ls 2 
21A $ I -FH YO JO5 g 29 
J06 ‘ 29 

218 . | -FH Y1 JO5 . 30 
Y ! To0s8 30 

22A . | -FH Y2 JO5<Q 31 
; | 1106 %2 31 

B I 

22 > 5 2 


244A 5 JO5 
Tos 
248 5 | -FH Y5 JO » 34 
| fs 52 
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| -FH Y6 


258 5 -FH Y7 JO5. 
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JO . 
1 +FIXEO HD GP 2 SEL 
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-FH CSO 
-FH CS1 
19A x | -FH CS2 » 
19B g FH CS3 2 
20A 
2 +FIXED-HO GP 3 SEL 2 
+FIXED HD GP 4 SEL 38 : 
elas FIX HD WRITE DATA O5A 
058 -FIX HD WRITE DATA 
B2 -FIX HD READ 
A -MOV_HD READ 
42A Se -WRITE ENABLE : LSS 42h 533 
A3 “NV Al 


= O4A 


48 -11V 


211 [a2] 801-048 
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NC 

211 B01-04A 

Cc NC 
NC 
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NC 
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fe 


Spy Eten ro ps S_-0.2 V PREAMP POWER 
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sb 
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+SERVO SIGNAL > 212 [ha] B01-05A 
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Hc fresosaz | conrectiOns 
SE LT 


NOTE: 
1. ALL 950A IC'S HAVE PINS 6 AND 16 CONNECTED TO +5 V; 
PIN 9 CONNECTED TO -5 V, AND PIN 8 CONNECTED TO GNDe 


APPLICABLE ONLY TO UNITS WITH FIXED HD SHOE OPTION (96 HEADS ONLY) 


ats Aaa 1418 CONTROL DATA J s ST 
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REF: 7512621 


[fecal anaeer gee an tee 


saz 22 POS —Fe He YO —Fe He YO (n) 554 
543 20 | —Fe He Y4 —Fe He Y1 (6) 554 
D 2 Ces ae oF ie ; —Fe He Y2 | 5 
543 —>>+ : (c) 554 
. 
sas 32 ~Fe He Y3 —Fe He Y3 (D) 553 , 554,555 
1 
543 . (E) 553,554, 555 
543 335 —Fe He CS6 —Fe He cs6 (F ) 553 
| 
{ 
| +HD 48 SEL (s) 
556 
15 +HD 49 SEL 
5567 
| ann an 1D 50 SEL O, 
l Ts bp ——S 2 +HD 52 SEL eee 
Cc n= GI (k) 556 Cc 
7 +HD SELECTEB U-7 
bai 24, ~Fe He CST ~fe He CST (n) 553 
| 
: +MULTIPLE HD SEL GP 4 O (m) 553 
| 
+HD 56 SEL 
| +HD 57 SEL ae oer 
| | +HD 58 SEL (s) 556 
4 
| +HD 59 SEL (T ) 557 
5 | +HD SELECTED U-9 (G) 553 
543 3 y | Fe He css — Fe He cs8 (v) 553 
: sect 
+ 
+HD 66 SEL (D887 aes 
+HD 68 SEL (z)s5? 
+HO SELECTED U-11 G3) 
553 
A A 


¢ 


552(V) 


—Fe He YS 
—Fe He Y6 
-Fe He Y7 


—Fe He CS6 


~Fe He Y3 


— Fe He CS7 


~Fe He Y4 


-Fe He CS8 


+MULTIPLE HD SEL GP 4 


+HD SELECTED U-7 
+HD SELECTED U-9 
+HD SELECTED U-11 


+FIXED HO GP 3 SEL 


- Fe He Y5 : 
BY 555 


—Fe He Y7 © 


Le 
+HO 53 SEL (AF)556 

+HD 54 SEL (46) 556 
+HD 25 SEL 


+HD 60 SEL 


+HD 61 SEL ane 
557 

+HD 62 SEL C 557 
+HD 63 SEL (am) 

: 557 
+HD 69 SEL (iP) 558 
+HD7O SEL (aR) 558 
+HO 71 SEL 


+FiXED HO SEL FAULT 


1 


-FeHe CS9 —Fe He CS9 


AG 
HD SEL/ 


-Fe He YO +HD 72 SEL 
—Fe He Y4 +HO 73 SEL 
-Fe He Y2 +HD 74 SEL 
—Fe He Y4 +HD 76 SEL 


+HD SELECTED U-14 


Fe He CS10 ~Fe He CS10 
+MULTIPLE HD SEL G 


+HD 80 SEL 
+HD 81 SEL 
+HD 82 SEL 
+HO 83 SEL 


+HD SELECTED .U-17 


—Fe He CS11 ~Fe He CS11 


+HD 88 SEL 
+HO 89 SEL 
+HD 90 SEL 
+HD 92 SEL 


+HD SELECTED U-21 


MII FIXED HEAD SELECT (OUTER) 


am, 


Fe He CS9 
554 (au) : 

-Fe He Y3 
ai Of =Fe He Y5 
553 (ac) —Fe He Y6 

=Fe He Y7 

£3 (8) 

Fe He CS10 
554 (88) ao 

Fe He Y4 
552 (E) ae 

__=Fe He CS11 
554 (BH) ai 

+MULTIPLE HD SEL GP 3 

554(BA) O 


+HO SELECTED U-14 


554 54 GO +HD SELECTED U-17 
ea +HD SELECTED U-21 
POS +FIXED HD GP 4 SEL 

544 >>) 
+FIXED HD SEL FAULT 

553 (AT) 


G 
HD SEL/ 
FAULT 


950A 


+HO75 SEL 
+HD 77 SEL 
+HD 78 SEL 


+HD 79 SEL eres 


+HD 84 SEL 
+HD pte 88S __________/av ss} 

+HD 86 }——_—+ 65-26, ___________{w) s3} 
+HD 87 SEL 


+HD 93 HH $5 set __4) se 
+HD 94 He se ________¢ se} 
+HO 95 SEL 


-ay ~4V 


nop ore 
Ube Ty 


FIXED HEAD SELECT (OUTER) 


+HO 48 SEL 
+HD 50 SEL 
+HD 52 SEL 
‘+*HD” 49° SEL 
O 
+HD 51 SEL ae HD 48 
O0 
OA 
OB,C HD 50 
OD 


OA 
+FIXED HO R/W 


O8,C HD 52 
-FIXED HO R/W 5D 


OA 

OB,C HO 49 

OD 
OA 
OB,C HD 51 
OD 


+HD 53 SEL 
+HO 54 SEL 
+HO 56 SEL 
+HD 58 SEL 


OA 
+HD 55 SEL. OB8,C HD 53 


OD 
OA 
OB,C HD 54 
OD 
OA 
OB,C HD 56 
OD 
OA 
OB,C HD 58 
OD 
NOTES: OA 
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OB,C HD 59 
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OA 

OB,C HD 62 
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OA 

OB,C HD 71 

OD 
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OD 


+HO 74 SEL 
+HD 76 SEL 
+HD 73 SEL 
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OA 
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OA 
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+HO 78 SEL 
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+HO 83 SEL 
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A Sup SEL/ +MULTIPLE HD SEL GP 2 
FAULT 1 
\ +HD 8 SEL 
MEN 


+HD 9 SEL 
+HO 10 SEL 
+HD 11 SEL 


> 
29 @OAQO 


o 
a, 
~i 


+HO SELECTED U-i7 


— Fe He CS2 


+HD 16 SEL 
+HO 17 SEL 
+HO 18 SEL 
+HD 20 SEL 


+HD SELECTED U-15 


FIXED HEAD SELECT ( INNER) 


Loc: fa] 


C ¢ C ( ( C ¢ 


—Fe He YS - Fe He YS 

543 : (AB) 

543 cals —Fe He Y6 Fe He Y6 5 ha 
543 385 —Fe He Y7 a —Fe He Y7 } 


”? D 
562 (F) -Fe He CSO 
-Fe He Y3 +HD 3 SEL 
562 566 
(0) +HO 5 SEL (AF) 566 
+HD 6 SEL (a6) 566 
pe +HD SEL 567 
562 (n) - Fe He CS1 
c Cc 
-Fe He YS +HO 12 SEL 
562 (E) +HD 13 SEL Date a 
+HOD 14 SEL 567 
562 (v) —Fe He CS2 
+HOIS SEL 
B +HD 21 SEL ee nee B 
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altel O8,c HD 31 


OD 


OA 

OB.C HD 33 

OD 
OA 
OB,C HO 35 
OD 


: OA 
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WIRE LIST 
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INTRODUCTION 


The wire list section is presented in’ two parts. The first 
part of the section explains how to use the wire lists and pro- 
vides an explanation of the columns present on the lists. The 
second part of the section contains the actual wire lists for 
the backpanel and harnessing. 


READING OF WIRE LIST 


The wire lists for the logic chassis wire wrap panel shows the 
origin, destination, and % level of all wire wrap connections. 
The wires are listed by both origin and destination in the or- 
Ger of card location and pin number. See the example under the 
Origin/Destination paragraph. The following is an explanation 
of the columns used on the wirelist (refer to Figure 4-1). 


TITLE ; WI DOCUMENT NO. | SHEET NO. REV. 
WIREWRAP LIST _ LOGIC W/W 1 of 12 A 
rf 


SIGNAL NAME ae 
OR NUMBER ORIGIN one 
__IDENTIFICATION NATION | LEVEL 


A0101B A0102A 1 
A0102A A0101B 1 
A0102B A1708A 


A0230A 
A0230B 
AQ231A 2 
[{ AO231A | AOLO3A} | 
2 LEVEL 2 


9T2il 


Figure 4-1. Example of Logic Wirewrap List 
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ORIGIN /DESTINATION 


Both origin and. destination columns contain a six character 
number. The origin column identifies where the wire begins. 
The destination column identifies where the wire ends. The 
first three characters of the six character number in each col- 
umn represents the card location. The second three characters 
represent the pin number to which the wire is attached. 


EXAMPLE : Card Location Pin 


A0103A 


Z LEVEL 


The Z level identifies the position of the wire wrap on the 
pin. There are two Z levels assigned to each pin (refer to 
figure 4-1). 2Z level 1 is that level closest to the wire wrap 
panel surface, while Z level 2 is the farthest. Pins may hold 
one or two wire wraps; but the Z level must be maintained at 
both ends of the wire wrap connections. 


NOTES 


The notes column is the last column on the wire list. Signal 
names, history, or other pertinent information is shown in the 
notes column. 
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TITLE 


Wire Wrap Assembly (Ref: 47230137/47230139/47230140) 


SIGNAL NAME OR NUMBER 
IDENTIFICATION 


83323150 N 


ORIGIN | DESTINATION | ieve, 


A134 
AQLO4GA 
AylJeR 
A01954 
A01958 
AJ1JI58R 
AOLOT7TR 
AV1IJT7B 
AJ1988 
AOLLIA 
AJLLER 
491198 
401298 
AJ1248 
401218 


Auwl238. 


A01438 


~AOZDTA 


A0Q308A 
AU309A 


AJg31%4 
AO3L5A 
AO3L6B 


A0327A 


A2328A 
A0332A 
A0332A 
A0333A 
A0334A 


AJ346A | 


AO341A 
AJVGI3A 
AO0GSOGA 
AU4048 


AUGIEA | 


A04OS8A 
A04088 
AOGO9A 
A34998 
A04104 
AQ4@&198 
AQ41OR 
A04124 
AQ413A 
A041 38 
AQ4144 
AO4SI5A 
AQ41L5R 


C2364 
LO2414 
CpPr7a 
0927418 
CO240R 
C3x73G4 
SO235A 
AY3UBA 
704354 


CO4338- 


C7384 
ANG4G3A 


— AOGDGA 


RgZ2754 
ROLILA 
RIVZ38 


“AO3I2ZA 


AQ4O5A 
A01078B 


404104 


£3404% 


802318 


AJ3344 
4604374 


ews wa: 


A04094 
401438 
BO2124 
403168 
RJZZ25A 
494418 
BI224A 
A01208 
AD31L5A 
ADd3uU7A 
802268 
RI243A 
AO332A 
RQZO9A 
AD 309A 
204038 
£04324 
£04308 
RJ4&13A 
804138 
RI41GA 
B0415A 
304158 


NE Ne ee ee en ee Od ee 


NOTES 
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TITLE 


Wire Wrap Assembly 


SIGNAL NAME OR NUMBER 
DENTFICATION ORIGIN. | DESTINATION | ever NOTES 


AQ416B 
AOGIL7A 
404178 
AO41l8A 
AJ41 BR 
AO4SIOA 
AJ419R 
404198 
A042704 
AJ4G2yR 


AOQOG214A 


40421" 


A0422A 
A042 28 
AO4S24A 
(AQS248 


A0428A 
A0428A 
AJ429A 


‘AQN431R | 
AJ432A 


A0432A 
A04328 
AY4SIIA 
AJ433R 
A04348 
A0435A4 
AQSI6A 
A0436B 
AO436A 


Au437A 
A04378B 
A04378 
A04377 
A0438A4 
AQ438B 
A0440A4A 
AU44QOB 
AO04&41A 
AQ4418 
A0N&41B 


A0442A, 


AJ442R 
AO443A 
Aw443A 
A0443B 
BJ1238 


BRY4158 
AO419R 
RI4i78 
RO418A 
BU413R 
RO419A 
694318 
AO4174 
RO420A 
RY4208 
BO421A 
894214 
RO422A 
R422B 
R042 4A 
304248 
CO433A 
C0436A 
034058 
C0430R 
A2435A 
404108 
RO4328 
Cy 422R 
RO3Z19A 
R0434B 
RO435A 
BU4364 
P04368 
CO340A 


AQ327A 
804378 


~A0328A 


BO437A 
A0432A4 
CUG1%A 
BO440A 
CO4214A 
BO441A 
AJZ41A 
804418 
30442A 
24404 
AO113P 
ROSSA 
30443—R 
A0123B8 


ES a ES oe Oo Bol ol elt el od SP oo dl oot ee 
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Applies to BZ9Ai1J/K 
only 
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IDENTIFICATION 
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SIGNAL NAME OR NUMBER 


BO1244 
RU12Z9A 
BO126A 
BOL27A 
BUl31LA 
BO132A 
BOL33A 
BOL34A 
BO136A 
BOL3TA 
BOL4LA 
BOL42A 
80143A 
BUZIGA 
BO2054 
BO2Z07TA 
BO298B 
BU2Z09A 
BOZLOA 
802108 
BOZLZA 
BO2Z16A 
BU2LGA 


BO218A 


802188 
BO219A 
BO2L9R 
BO2Z29A 
802224 
BO222R 
BUZ24A 


BO224A 


BO2248 
BU225A 
BO2258 
BO226A 
BO226A 
802268 
RO227A 
BG228R 
BO228B 
BO2Z29A 
BO229R 
BG23N9A 


TITLE 
Wire Wrap Assembly 
ORIGIN. | DESTINATION | eve, 


RO2334 
RO233AR 
892348 
802344 
AJ1218 
CO237R 
RIZSAR 
£02358 
RO325A 


BO3354 
R0316A 
RO3228 
803264 
RJ3N94 
A01208 
894364 
C9498 
A04098 
RO4&41A 
BO324A 
AQ3334 


~—BO340A 


894364 


~CO330B 


RO322A 


~80332A 


CQI42uR 
803328 
303348 


—RO327A 


ASGI3A4 


CO126A | 


BO3338R 
AQ336A 
803218 
803388. 


~CO127A. 


AJG IBA 
BRO331A 
BRQ443R 
RO333A 
80329A 
BO3208B 
R96328 


gt eed pet pe pend fee pee pet et ee pe Ot be ee ce te 


Applies only to units 
without long last 
sector.. 

Applies only to units 
with long last sector. 


le 


1 

1 

1 

1 

1 

1 

1 , 

2 BZ5A1V/W,BZ5A5G/H only 
1 

: 

l ! 
2 BZ5A1V/W,BZ5A5G/H only 
r 

1 

1 

? 

: 

1 

1 
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BO2Z31A 
BO2318 
BO2328 
BO233A4 
BU2338 
BO234A 
832348 
BO235A 
BU235B 
By2368 
BO237A 
RO2378 
BO233A 
RUZ239A 
BO243R 
BO303A 
BO303A 
203048 
BJ304B 
BO305A 
B03058 
BO305B 
BU3D6A 
803068 
BO3Z97A 
BO307A 
803088 
893988 
RO3Z09A 
BOZLIA 
BOSLLA 
BO3SLIA 
BO3118 
AJ311B 
BO312A 
BOZI2A 
RY3L3A 
BO313A 
R23148 
BO3L4A 
RO3ZIGA 
BO317A 
BU3178 
RUSLBA 
BO319A 
BO319A 


RY434R 
AO0315A 
RO239A 
RO124A 
RS1ZEA 
BOL27A 
BI126A 
RO413A 
RO435A 
Bj325R 
RO4IGA 
BO4G15—A 
RO413R 
B327228 
AQN4088 
£0230A 
ROGI9A 
CO225R 
Byg41l8BA 
RBO306A 
BJ420A 
CO225A 
ROZ05A 
BS3LGA 
RO424A 
CO231LA 
RO422A 
CIZ240A 
RO2Z04A 
RI3G6R 
£92328 
BO4208 
CO413A 
RJ42483 
RO422R 
£0203R 
CQ9Z04R 
RO42Z1A 
R427 1R 
CO203A 
ROL41A 
COL3TA 
CO22BA 
CO12Z9A 
A0433—A 
BU4338 


RO ee ee eet ee RY be 0 et ee I Nt et et ge 0 et ope ee 


TITLE 
Wire Wrap Assembly 


SIGNAL NAME OR NUMBER Z 
sey a ORIGIN. | DESTINATION | ever NOTES 
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TITLE 


Wire Wrap Assembly 


SIGNAL NAME OR NUMBER 
IDENTIFICATION 


83323150 N 


ORIGIN. | DESTINATION | eve, 


~ ROZLIR 


BYA2yA 
RO3279R 
893212 
RO32274A 
80322A 
Bv323R 
RO324A 


_ 8I324R 


RO325A 
303258 
Ro326A 
803268 
RO327A 
803278 
Bu328A 
B03298 
RQ329A 
B03298 
803308 
RuU33i4 
803314 
BO332A 
80332e 
803334 
803338 
803348 
R03354 
BO335B 


803368 


833378 
BO338B 
B0339B 


BJ3398. 


RO340A 
BO3408 
BOG] 5A 
BO4108 
BO413A 


BO4L3A_ 


804138 
BO4138 
BUSLS&A 
BO414A 


RO415A_ 


BsGloa 


CO229A 
TULIGA 
RY229R 
892275 
RO21AR 
801424 
Bz327R 
RO2Z210A 
RJ133A 
801364 
Rjy2368 
RJYLGAA 
C92224 
2902228 
803238 
0392424 
£92428 
RQEZ29A 
CO1424A 
£02264 
RIS4QA 
B02274 


RIZLIA | 


RO220A 
AQZ226A 
BJ224R 
RO2224 
2Q0137A 
BO339B 
£02388 
RJ339R 
RO226A 
BO335B 
3893378 
RO2Z16A 
C€0138A 
R3@32A 
794108 
AQN4I3A 
RO235A4 
ANQ413R 
BO238A 
AOZ237A 
AN414A 
AQD4L5A 
C02268 


NOTES 
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TITLE 


Wire Wrap Assembly 


| SIGNAL NAME OR NUMBER Z 
ae ORIGIN | DESTINATION | j¢ve} NOTES 


BO4158— 
BU4158 
804168 
RO416R 
RUG1L7A 
BO417B 
BO417B 
BO4GiBA 
BO4ILBA 
RO418—A 
BJ4188 
RO419A 
BOS19A 
BISLIB 
BO419B 
BO429A 
BO420A 
BO04&20R 
BO420R 
RI4214 
RO4GALA 
BO4278 
RI4218 
BO422A4 
Bu4e22a 
BRO4228 
§80422—R 
RO4&24A 
BO424A 
Bu424R 
B04248 
BU428A 
BO42868 
BIG29A 


B04318. 


BYAIZA 
B0432A 
BO04328 
894328 
BO433A 
B0433B 
BO434B 
BU434R 
BO435A 
RI435A 
BO436A 


40415R 
R92378 
202118 
404168 
BI4SIIA 
£02318 
AO04178 
8O304BR 
AU41BA 
A04186B 
394178 
A0419A 
BO303A 
34328 
ROGI7A 
Bu3Q5R 
A0420A 
AOZ11A 
A2429R 
404214 
AO313A 
404218 
Ru3Z14R 
RO3Z08R 
AJ422A 
BO312A 
404228 
R3307A 
AD0424A 
AU4248 
RO311P 
£04347 
C3438A 
CI493A 
£04358 
BO410B 
RO438A 
RO230A 
A0432B 
C04048 
RIZ1IA 
A04348 
Bu231A 
RyZIS5R 
A0435A 
RO2Z1B8A 
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KOROTIOA 


83323150 N 


) 


Sd 


TITLE 
Wire Wrap Assembly 


SIGNAL NAME OR NUMBER 
IDENTIFICATION 


83323150 N 


ORIGIN | DESTINATION | ieve) 


RO436A 
RUSIAHAR 
R0436R 
RI437A 
B0437R 
B0438A 
8043398 
BIGHDA 
BO440A 
B0440R 
BISG1A 
BO44LA 
RUSELA 
R0442A 
304424 


8046628 


804434 
8344398 
B04438 
COLIGA 
COLLZA 


~ C0126A 


C0127A 
CU129A 
CO137A 
CO138A 
C01398 
CO1l4274A 
Cw2a3A 
C0203" 
Cy2948 
CO205A 
C2058 
C2118 
CO2168 
CO216B 
CO2224 
CO225A 
Cu225R 
CO226A 
C9226" 
CO22B4A 
CO229A 
Cu23a aa 
CO23LA 
CI231"A 


AQN4G3HA 
AJG3H2 


~RO2ZOTA 


Ng4377 


- 494378 


RO432A 
re 


803314 


AX4G40A 


—C0413A 


AUS4IA 
RO2Z10A 


— AQESLA 
£02168 


404424 
C9476B 


— «804434 


Bs228R 


—A0443R 
893204 
£02058 
 BO224A 
+ BO226B 


3932184 
ROZILTA 
RO340R 
CO205A 
803298 
RVSLGR 
BO3124 


AJILIA 


CO139R 
Cul124 
BIGLAR 
304424 
CO311B 
203268 
RO305A 
ROIV4A 
RO3308 
AU415A 
RO3173 
80319R 
RQ303A 
RO307A 
204178 


feed pet gee TAQ pe gees pee AD et pee et pet es pee et ft pee pe NINDS Oe Nw ee 


NOTES 


BZ5A1V/W,BZ5A5G/H only 
BZ5A1V/W,BZ5A5G/H only 


aN Applies only to units 
with long last sector 
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TITLE 


SIGNAL NAME OR NUMBER Z 
SE TEGATION ORIGIN | DESTINATION | tEvel 


Wire Wrap Assembly 


£0232 
CY233A 
CQ2R5A 
CO235A 
C3235R 
CO236A 
CO2Z37A 
C 32378 
CO23BA 
C02388 
CO239A 
CO24UA 
CO2408 
CQ2414 
C02418 
CU24274 
CJ2428 
C0308B 
C0311B 
CO315A 
CO315A 
C0315B 
C0315B 
C0316A 
C0316A 
C0316B 
C0316B 
C0323A 
C0330B 
CO331A 
C0332B 
C0333A 
C0333A 
C0340A 
CO403A 
C04938 
C0403R 
C 04048 
CO405A4 
C3495 
CO40BA 
CO409A 
C34998B 
C0409B 
C24108 


RO3Z11A 
C04198R 
AylJTR 
A01078B 
BI1L34A 
A91038 
AY1J4B 
Bgi22A 
AQ1148B 
BJ336A 
A01068 
Ay3U8B 
A0105R 
A0104A4 
AO1O5A 
BO328A 
B3328B 
C0316B 
CO216B 
C0316A 
CO0323A 
CO316A 
C0333A 
CO315A 
C0315B 
C0308B 
CO331A 
CO315A 
BO218A 
C0316B 
C0333A 
CO315B 
C0332B 
A0436A 
BO429A 
4)410B 
CO417A 
RV4334 
Cy4190R 
A0429A 
[904178 
£0413 
034218 
BO2088 
CI495A 
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/i\ Applies only to units 
with long last sector 
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TITLE 
Wire Wrap Assembly 


SIGNAL NAME OR NUMBER 
IDENTIFICATION 


83323150 N 


C04108 
CO4LZA 
CO413A 
CILIA 
C04138 
C04138 
Co4leB 
CO415A 
C4158 
C0416B 
COS17A 
CO4i78 
C04178 
CO4iBA 
C04188 
CU4198 
CO419B 
C94298 
CO421A4 


~COS21A 


C¥4218 
C04228 
Cu424B 
C04248 
C4278 


C0430A. 


C0430R 
C04318 
C0432A 
C34328 
C0433A4 
C94338 
C0434B 
C0435A 
CJ4358 
CO436A 
CU4384 
CO440A 


CUSG0A. 


RO4108 
C4214 
CJ4l9OP 
203118 
BO0440B 
CO409A 
B34388 
CO424R 
AJG3BR 
C04278 
£04038 
BJ415R 


— CO408A 


C9432A 
CO0440A 
CO4L3A 
C02338 
8IZ19RA 
CO412A4 
A0440BR 


~—6L0 04998 


A0Q0433A 
BuS42R 
CO415A 


30416" 


A0412A 
A04318 
AJ41i98 
CO418A 
BI419A 
A042B8A 
AQ1118 
BO428A 
A01088 
Bu4s31e8 
AD428B8 
824288 
C04188 
40442R—R 


ORIGIN | DESTINATION } icvey 
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PARTS DATA 5 


INTRODUCTION 


This section provides an TfIllustrated Parts Breakdown and a 
Spare Parts List for all the mini module drives (MMDs) listed 
in the configuration chart in the front of this manual. 


Information in this section is divided into two major cate- 
gories as follows: 


@ Illustrated Parts Breakdown -- This breakdown provides 
part number information for all field replaceable items 
except cables and harnesses. 


® Spare Parts List -- This is a list of recommended spare 
parts. 


NOTE 
Parts listed in the illustrated parts break- 
down, but not in the spare parts list, may be 


long lead time items subject to significant 
delays in supplying of parts. 
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ILLUSTRATED PARTS BREAKDOWN 
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ILLUSTRATED PARTS BREAKDOWN SA 


GENERAL 


The Illustrated Parts Breakdown (IPB) provides the information 
needed to order field replaceable parts. This information is 
presented in assembly illustrations and parts lists. 


The symbols used in this section are explained in the following 
paragraphs along with a definition of some of the abbreviations 
used. Refer to the front of this manual for a complete list of 
abbreviations. 


The illustrated parts breakdown is structured as follows: Each 
major assembly is shown in an exploded view and assigned a fig- 
ure number. More than one illustration per figure number may 
be required for a complex assembly. In this case, the illus- 
trations are titled figure X (Sheet 1); figure X (Sheet 2), 
etc. The parts shown on the illustrations are numbered. A 
parts list for each illustration begins on the page facing the 
illustration. The numbers on the figure correspond to the in- 
dex numbers on the associated parts list. In some cases, the 
parts list will have more than one page for the corresponding 
sheet of the figure. 


The Illustrated Parts Breakdown is divided into four columns: 


Index Number Column -- The numbers given in this column corre- 
spond to the numbers shown on the illustration. When more than 
one entry is given for a particular index number, the applica- 
tion of each part is defined in the Notes column. Items not 
shown on an illustration are listed without index numbers. 


Part Number Column -- This column provides the eight digit num- 
ber by which a part may be ordered. There are several condi- 
tions when there will be an incomplete number or no number at 
all: 


® The last two digits (referred to as tab numbers) are 


shown as XX. Used when an assembly changes tab numbers 
rapidly in the course of normal factory build. If it is 
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necessary to order these assemblies, the actual part number is 
found on the assembly identification label attached to the as- 
sembly. If the actual part number cannot he determined, in- 
clude on the order the series code of the machine along with a 
list of all the change orders installed, 


® NFR in the part number column. Used to indicate that an 
assembly is not field replaceable. If repair of the NFR 
item is necessary, refer to the maintenance section of 
this manual for further information. 


* ## in the part number column. Indicates that the item is 
a recommended spare part and that the part number is lo- 
cated in the Spare Parts List (section 5B). 


Description Column -- This column gives the name and a brief 
description of each part and assembly. The relationship of 
parts and assemblies is shown within the column by means of in- 
dentation. When an item is indented more than the previous 
item, it is part of the previous item. 


When necessary, items are identified as being right or left 
Side. Right and left are determined by facing the front panel 
of the drive. 


Notes Column -- This column defines any multiple part number 
entries for a single index number, Multiple entries may be 
necessary to identify differences such as machine configuration 
(for example, whether the part is for a 50 Hz or 60 Hz machine) 
or to track history (for example, the part number differs be- 
tween older and newer units). . 
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Figure 5-1. Top Level Assembly 
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INDEX| PART PART DESCRIPTION | yore” 
NO TORE oueiazuariin ee OTE 

5 730367XX TOP LEVEL ASSEMBLY 

5 

5 


-l 
-1 730368XX TOP LEVEL ASSEMBLY 
-l 823998XX TOP LEVEL ASSEMBLY 
1 92727202 SCREW, Sch Btn, 6-32 x 1/2 
2 73011300 COVER, Top 
3 PANEL, Color See Configura- 
tion Chart in 
front of man- 
ual for part 
. number 
4 93660079 SCREW, Phillips, 8-32 x 1/2 
5 73022700 COVER, Bottom 
6 95796512 CLOSURE, Vinyl 
7 10125724 SCREW, Flat Hd, 8-32 x 3/8 All except 
. BZ9A1J/K/L/M, 
BZ9A5E/F 
7 10127122 SCREW, PHH PNH Mach, BZ9A1J/K/L/M, 
. 8-32 x 3/8 BZ9A5E/F only 
8 94391905 SLIDE, Quick Disconnect All except 
BZ9A1LJ/K/L/M, 
BZ9A5E/F 
8 73043500 PLATE, Retainer BZ9A1J/K/L/M, 
BZ9A5E/F only 
9 94391904 SLIDE, Quick Disconnect All except 
BZ9A1J/K/L/M, 
BZ9A5E/F 
9 73043500 PLATE, Retainer BZ9A1LJ/K/L/M, 
BZ9A5E/F only 
LO 10125722 SCREW, Flat Hd, 8-32 x 1/4 
11 93660073 SCREW, PHH PNH Mach, 
8-32 x 1/4 
12 73019500 COVER, Rear 
13 10127112 SCREW, PHH PNH Mach, 
6-32 x 5/16 
14 94386407 MOUNT, Cable 
ns DRIVE FINAL ASSEMBLY (See 
Figure 5-2) 
16 93660074 SCREW, PHH PNH Mach, 
8-32 x 5/16 
17 10126402 LOCKWASHER, #8. 
18 10125606 WASHER, #8 
19 92602004 CABLE CLAMP 
20 93660107 SCREW, PHH PNH W/ S/C 21 & Abv 
Lockwasher only 
83323150 U 5-7 
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92006812 
94397000 


75778701 


82392310 
75778710 
92034702 
92034700 
77563300 
76846300 


76846305 
92555238 


* Refer to table 
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TOP LEVEL ASSEMBLY (Contd) 
PLATE, Equip Ident 
EMBLEM, Product Ident 


POWER CORD (60 Hz) 


POWER CORD (60 Hz) 

POWER CORD (50 Hz) 

PANEL, Front, Matched Set 
PANEL, Front, Matched Set 
BALLAST _ 

HARDWARE KIT* 


HARDWARE KIT* 
HARDWARE KIT* 


BZ5A1B/C/D/H/L, 
BZ5A2A/B/3J, 
BZ5A3A/B, 
BZ5A4A/B, 
BZ5A5A/B/D/F/K/L, 
BZ5A6A/B, 
BZ5A9E/F/N/P, 
BZ9A1A/B/W/Y/Z, 
BZ9A2A/B, 
BZ9A3A/B 
BZ9OA4A/B, 
BZ9A5A/B, 
BZ9A6A/B/E/F, 
BZ9A7L only 

All except 
BZ5A1LL,BZ9A7L 
BZ5A1L,BZ9A7L 


BZ5A5K only 
BZ5A5L only 
BZ5A5K/L only 
All except 
BZ5A5D/F, 
BZ9A7C/D 
BZ9A7C/D 
BZ5A5D/F 


5-1 for listing of kit piece parts. 


Figure 5-2. 


Drive Final Assembly 


15-305 F 


83323150 V 


( 


( 


| INDEX| PART 


5-2 730355XX 
5-2 823994XX 
5-2 730639XX. 
1 10125301 
2 94388900 
3 73005600 
4 73020800 
5 73020900 
6 10127122 
7 10126402 
8 #$# 
9 #¢ 
10 ## 
11 10127132 
12 10125805 
13 73045100 
14 93660077 
15 94369553 
16 10125804 
17 
18 ## 
19 
20 94305532 
21 73040600 
82355115 
22 10127114 
23 10125803 
24 10125605 
25 93564055 
26 
27 7 
28 10125105 
29 93564032 
83323150 V 


ee ne A et a a SA RRR ae, SN eestor 


PART DESCRIPTION 
| NO NO Ste ae ieee no ae 


| NOTE 

DRIVE FINAL ASSEMBLY All except 

BZ5A1J/K/R/S,BZ5A2 
C/D/G/H, BZ5A9N/P, 
BZ9A7C/D/E/F/G 
BZ5A9N/P,BZ9A7C/D/ 
E/F/G 
DRIVE FINAL ASSEMBLY BZ5Al1J/K/R/S, 
BZ5A2C/D/G/H 


DRIVE FINAL ASSEMBLY 


NUT, Hex, 1/4-20 
LOCKWASHER, Special 
WASHER, Special Flat 
WASHER, Insulator 
BUSHING, Insulator 
SCREW, PHH PNH Mach, 

8-32 x 3/8 
LOCKWASHER, #8 
SPEED TRANSDUCER ASSEMBLY 
GROUND SPRING 
MINI MODULE ASSEMBLY 
SCREW, PHH PNH Mach, 

10-24 x 1/2 
LOCKWASHER, #10 
WASHER, Special 
SCREW, PHH PNH, 8-32 x 3/8 S/C 15 & Abv 
GROUND CABLE S/C 15-19 only 
LOCKWASHER , #8 S/C 15 & Abv 
FRONT PANEL ASSEMBLY (See 

Figures 5-3,5-4,5-5) 
BELT, Flat Drive 
BASE FRAME ASSEMBLY (See 

Figures 5-6,5-7) 


BUSHING BZ5A1E/G/T/U, 
BZ9A1C/E/F/N 
only 
CARD CLAMP ASSEMBLY 
I/O CABLE ASSEMBLY BZ5A2E/F, 
BZ5A6C/D, 
BZ9A2C/D, 


BZ9A6C/D only 
SCREW, PHH PNH Mach, 6-32 x 1/2 

LOCKWASHER, #6 

WASHER, #6 

WASHER, Nylon 

NOT USED 

NOT USED 

NUT, Hex, 6-32 

WASHER, Nylon 


Front Panel Assembly 


5-3. 


Figure 


83323150 V 


5-12 


( 


( 


( 


( 


Pao ae PART DESCRIPTION | | 


5-3 730365XX 

5=3 823977XX 
1 10127343 
2 10125803 
3 10125605 
4 94222501 
3 + # 
6 94241018 
7 51906003 
8 51906207 
9 94277409 
LO 94277400 
11 
12 93660077 
13 10125606 
14 73045500 
15 73045600 
16 ## 
17 93660113 
18 73012501 
19 73012500 
20. 93623000 
21 94100381 
22 10127112 
23 92010402 
24 73040400 
25 94394305 
25 94394311 
25 94394200 
25 94394250 
26 94394305 
26 94394311 

83323150 T 


FRONT PANEL ASSEMBLY | 


FRONT PANEL ASSEMBLY 


SCREW, PHH PNH Mach, 


6-32 x 2 
LOCKWASHER, #6 
WASHER, #6 


FINGER GUARD 
FAN ASSEMBLY 
CLIP, Cable 
CONNECTOR, Plug 
CONTACT, Socket 
CABLE TIE 

CABLE TIE 
PANEL, Control 


SCREW, PHH PNH, 8-32 x 3/8 


WASHER, #8 

PLATE, Fan Mounting 
SCREEN, RFI 

AIR FILTER, Foam 


SCREW, PHH PNH, 10-32 x 1/2 


GUSSET PANEL 
GUSSET PANEL 
BUMPER, Rubber 
FASTENER, U Type 


SCREW, PHH PNH Machine, 


6-32 x 5/16 
LATCH, Slam 
PLATE, Latch 
LENS, Blank 
LENS, Blank 


LENS, Lettered (Write 


Protect ) 


LENS, Lettered (Write 


Protect ) 
LENS, Blank 
LENS, Blank 


See Note 1 
See Note 2 


See Configura- 
tion Chart in 
front of manual 
for part number. 


See 
See 
See 


See 


See 
See 


Note 
Note 
Note 


Note 


Note 
Note 


fo) Ul & W 


& W 


5-13 


coe 


( 


( 


[INDEX| PART 
| NO NO 
5-3 


26 94394201 
26 94394253 


— 27 94394305 
27 94394311 
27 94394230 
27 94394257 
28 tit 
29 i # 


30 94394007 
30 94394030 
31 73035100 
32 10126103 


33 73067200 
34 94277503 


83323150 V 


NOTE 5: S/C 25 & Blw 


PART DESCRIPTION | 
FRONT PANEL ASSEMBLY (Contd) 
LENS, Lettered (Fault See 
Clear) 
LENS, Lettered (Fault See. 
Clear) 
LENS, Blank See 
LENS, Blank See 
LENS, Lettered (Ready) See 
LENS, Lettered (Ready) See 
INDICATOR, LED See 
SWITCH, P.B. W/LED 
Indicator 3 
SWITCH, P.B. W/LED See 
Indicator 
SWITCH, P.B. W/LED See 
Indicator 
HARNESS ASSEMBLY See 
LOCKWASHER,. #6 S/C 
GROUND WIRE ASSEMBLY S/C 


MOUNT, Cable 


NOTE 1: S/C 25 & Blw 


BZ5Al1E/G/T/U ,BZ9A1C/E/F/N. 
26 & 


NOTE 2: S/c Abv 


Note 
Note 
Note 
Note 
Note 
Note 
Note 
Note 
Note 
Note 


20 & 
20 & 


all 
all 


BZ5A1E/G/T/U, BZ9A1C/E/F/N. 


NOTE 3: S/C 25 & below 


all 


NOTE 


JO) U1 & WD >) ul 


1 

Abv only 

Abv only 
except 


except 


except 


BZ5A2E/F ,BZ5A5J ,BZ5A6C/D,BZ9Al1J/K, 


BZ9A2C/D,BZ9A6C/D. 
NOTE 4: S/C 26 & Abv 


all 


except 


BZ5A2E/F ,BZ5A5J ,BZ5A6C/D,BZ9A2C/D, 
BZ9A6C/D,BZ9A2C/D,BZ9A6C/D. 


BZ5A2E/F ,BZ5A6C/D, 
BZ9A2C/D ,BZ9A6C/D. 

NOTE 6: S/C 26 & Abv  BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D ,BZ9A6C/D. 


NOTE 7: All except BZ5AI1F. 

NOTE 8: s/c 25 & Blw 
BZ5A5J ,BZ9A1J/K. 

NOTE 9: 
S/C 01 & Abv BZ9A1J/K. 


all 


except 


S/C 26 & Abv all except BZ5A5J. 


J 


Figure 5-4. Front Panel Assembly 


5-16. 83323150 V 


tw 


ine 


| INDEX| PART PART DESCRIPTION NOTE | 
| NO NO 


73043902 FRONT PANEL ASSEMBLY 


5-4 

5-4 73043903 
l 
2 94394305 
2. 94394311 
3 Ht 
4 #4 
5 10127112 
6 10126401 
7 94398701 
8 #4 
9 10127142 
10 09040204 
11 73043400 
12 10127343 
13 10125803 
14 10125605 
15 94222501 
16 ## 
17 94277503 
18 51906003 
19 51906207 
20 94277409 
21 94277400 
22 73035102 
23 73043800 
24 73067200 
25 10126103 

83323150 V 


FRONT PANEL ASSEMBLY 


NOT USED 

LENS, Blank 

LENS, Blank 

INDICATOR, LED 

SWITCH, P.B. W/LED Indicator 

SCREW, PHH PNH Mach, 
6-32 x 5/16 

LOCKWASHER, #6 

BRACKET, Mounting 

AIR FILTER, Foam 

SCREW, PHH PNH Mach, 
10-32 x 3/8 

LOCKWASHER 

BRACKET 

SCREW, PHH PNH Mach, 
6-32 x 2 

LOCKWASHER, #6 

WASHER, #6 

FINGER GUARD 

FAN ASSEMBLY 

BASE, Mounting 

CONNECTOR, Plug 

CONTACT, Socket 

CABLE TIE 

CABLE TIE. 

HARNESS ASSEMBLY 

PANEL, CONTROL 

GROUND WIRE ASSEMBLY 


LOCKWASHER, #6 


S/C 25 & Blw 
BZ5A1LE,BZ9A1C 
S/C 26 & Abv 
BZ5A1LE,BZ9A1C 


S/C 25 & Blw 
S/C 26 & Abv 


S/C 20 & Abv 
only 
S/C 20 & Abv 
only 


Ma, 
yn ; we 
aN: (@X 
» wh} NY) 
NES ; 
a, 
15-210 D 
Figure 5-5. Front Panel Assembly 


5-18 83323150 V 


‘eye’ 


eee ee oe | PART DESCRIPTION | NOTE 


FRONT PANEL ASSEMBLY 


| NO 


¢ 
he, 


5-5 73067300 
555 73067301 
1 
2 94394305 
2 94394311 
3 # # 
rs 94394007 
4 94394030 
5 10127112 
w 6 10126401 
7 94398702 
8 ## 
9 10127142 
10 09040204 
1l 73043400 
12 93724162 
‘ow 13. 10125803 
14 10125605 
15 94375401 
16 # # 
17 94277503 
18 51906003 
19 51906200 
20 94277409 
21 94277400 
ioe a 22 73035100 
= 23 73062401 
24 ## 
25 73067200 
26 10126103 
27 10127343 
— 
83323150 V 


FRONT PANEL ASSEMBLY 


| 


S/C 25 & Blw 
BZ5A1G/T/U, 
BZ9ALE/F/N 

S/C 26 & Abv 
BZ5A1G/T/U, 
BZ9A1LE/F/N 


-NOT USED 


LENS, Blank 
LENS, Blank 
SWITCH, P.B. W/LED Indicator 
SWITCH, P.B. W/LED Indicator S/C 25 & Blw 
SWITCH, P.B. W/LED Indicator S/C 26 & Abv 
SCREW, PHH PNH Mach, 
6-32 x 5/16 
LOCKWASHER, #6 
BRACKET, Mounting 
AIR FILTER, Foam 
SCREW, PHH PNH Mach, 
10-32 x 3/8 
LOCKWASHER 
BRACKET . 
SCREW, PHH Mach, 
6-32 x 1 7/8 
LOCKWASHER, #6 
WASHER, #6 
FINGER GUARD 
FAN ASSEMBLY 
BASE, Mounting 
CONNECTOR, Plug 
CONTACT, Socket 
CABLE TIE. 
CABLE TIE 
HARNESS ASSEMBLY 
PANEL, Control 
INDICATOR, LED 
GROUND WIRE ASSEMBLY, Fan 
LOCKWASHER, #6 
SCREW, PHH PNH Mach, 
6-32 x 2 


S/C 25 & Blw 
S/C 26 & Abv 


I5-406(I)E 


Base Frame Assembly (Sheet 1 of 2) 


Series Code 20 and Below 


Figure 5-6. 


83323150 T 


5-20 


ee 


‘oe 


| INDEX] PART 


|_no_ | No 

5-6 730354XX 
1 94375824 
2 73054301 
2 73054302 
3 77612623 
4 
5 10127134 
6 73017400 
7 73020100 
8 17901517 
9 10126402 
10 70117600 
10 70117605 
11 73055500 
11 73055501 
11 73055502 
12 10125605 
13 
14 10127122 
15 94277406 
16 73034100 
16 73047001 
17 94374902 
18 10125105 
19 10127113 
20 10126103 

83323150 V 


A eee A EE = A IS 


PART DESCRIPTION 


AY A AO REY A NE & 


BASE FRAME ASSEMBLY (Sheet 1 
2 


of 


) 

SCREW, TF, 8-16 x 3/8 
MAIN HARNESS ASSEMBLY 
MAIN HARNESS ASSEMBLY 
CONNECTOR, Jumper 
LOGIC CHASSIS ASSEMBLY 

(See Figure 5-8) 
SCREW, PHH PNH Mach, 

10-24 x 3/4 


SUPPORT, Frame 


CHASSIS HINGE ASSEMBLY 


SCREW, PHH, 
LOCKWASHER, #8 


8-32 x 1/2 


S/C 20 & Blw 


S/C 19 & Blw 


S/C 


20 


80 MB units 


60 Hz units 
50 Hz units 
S/C 15 & Blw 


POWER SELECTOR PLUG 
POWER SELECTOR PLUG 
LOGIC DC CABLE ASSEMBLY 
LOGIC DC CABLE ASSEMBLY S/C 
LOGIC DC CABLE ASSEMBLY S/C 
WASHER #6 — S/C 
POWER SUPPLY ASSEMBLY (See 
Figure 5-10) 
SCREW, PHH PNH Mach, 
8-32 x 3/8 
CABLE TIE | 
CABLE, Fan S/C 
CABLE, Fan S/C 
CONTACT STRIP 
NUT, Hex, 6-32 s/c 
SCREW, PHH PNH, Mach, S/C 
6-32 x 3/8 
LOCKWASHER, #6 S/C 


16- 


20 
20 


19 
20 


20 
20 


20 


19 


only 


mm, 
am. 
15-402(2) C 
Figure 5-6. Base Frame Assembly (Sheet 2) 
Series Code 20 and Below 


5-22 83323150 T 


as PART ON 
as NO _ 


BASE FRAME ASSEMBLY (Sheet 2) 


"7° 92033326 
2 73010400 
3 10125303 
4 10126108 
5 10125610 
6 73010500 
7 89258100 
8 94291039 
9 
LO 10127122 
11 94277406 
12 93592200 
13 10126402 
14 10125727 
15 73012600 
16 93707052 
17 94390403 
18 73010900 
19 10127134 
20 10126403 
2d 75164900 
22 75164800 
23 92615008 
24 10125607 
25 10125107 
26 94274140 
27 73023901 
94277400 
83323150 M 


RING, Retaining 


WASHER 


LOCKWASHER, 3/8 


WASHER, 


3/8 


PIN, Pivot 
WASHER, Thrust 


BEARING, 


Thrust 


MOTOR AND BRAKE ASSEMBLY 
(See Figure 5-9) 
SCREW, PHH PNH Mach, 


8-32 x 3/8 
CABLE TIE | 
SCREW, Slftpg, 8-32 x 3/8 
LOCKWASHER, #8 
SCREW, Flat Hd, 8-32 x 3/4 


SCREW, Motor Lock 

SCREW, Sch Shldr, 3/8 x 1 1/4 
SPRING, Constant Force 

SPOOL, Spring 
SCREW, PHH PNH Mach, 


10-24 x 


LOCKWASHER, #10 
BAR, Ground 
STUD, Hex Hd 


WASHER, 
WASHER, 


Shoulder 
#10 


NUT, Hex, 10-24 
TERMINAL, Quick Connect 
FRAME, Base 
CABLE TIE 


3/4 


en 3 NOTE oF 
Soe ee hae 


S/C 20 & Blw 


5-24 


1I5—408(I)E 


Base Frame Assembly (Sheet 1 of 2) 
Series Code 21 and Above 


83323150 T 


J 


) 


‘ 
i 
4 
neha 


( 


Ad 


( 


( 


| INDEX] PART PART DESCRIPTION NOTE 
| NO NO pated 


5-7 730354XX 
1 94375824 
2 73054302 
3 77612623 
4 
5 10127134 
6 73069500 
7 73020100 
8 17901517 
9 10126402 
10 70117600 
10 70117605 
10 70117606 
10 70117609 
11 73055502 
12 10125712 
13 
14 10127122 
15 94277406 
16 73067003 
17 94374902 
18 10125105 
19 10127113 
20 10126103 
21 10125605 
22 92001404 
23 94347110 
24 10126403 
25 10127132 

83323150 U 


BASE FRAME ASSEMBLY (Sheet 1 


of 2) 
SCREW, TF, 8-16 x 3/8 
MAIN HARNESS ASSEMBLY 
CONNECTOR, Jumper 
LOGIC CHASSIS ASSEMBLY 
(See Figure 5-8) 
SCREW, PHH PNH Mach, 
10-24 x 3/4 
SUPPORT, Frame 
CHASSIS HINGE ASSEMBLY 
SCREW, PHH, 8-32 x 1/2 
LOCKWASHER, #8 
POWER SELECTOR PLUG 
POWER SELECTOR PLUG 
POWER SELECTOR PLUG 
POWER SELECTOR PLUG 
LOGIC DC CABLE ASSEMBLY 
SCREW, Flat Hd, 6-32 x 1/4 


POWER SUPPLY ASSEMBLY (See 
_ Figure 5-10) 
SCREW, PHH PNH Mach, 


8-32 x 3/8 
CABLE TIE. 
CABLE, Fan 


CONTACT STRIP 
SCREW, PHH PNH, Mach, 


6-32 x 3/8 
LOCKWASHER, #6 
WASHER, #6 
INSULATOR 


WASHER, Shoulder 

LOCKWASHER, #10 

SCREW, PHH PNH Mach, 
10-24 xX 1/2 


S/C 21 & Abv 


80 MB units 


120V-60 Hz units 
220V-50 Hz units 
240V-50 Hz units 
240V-60 Hz units 


S/C 23 & Abv 
only 


) 


15 - 404(2)C 


“i>, 

Figure 5-7. Base Frame Assembly (Sheet 2 of 2) X 
Series Code 21 and Above 

i, 
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‘oo’ 


hem Ge e PART 


92033326 
73010400 
10125303 
10126108 
10125610 
73010500 
89258100 
94291039 


92 
~~ 


10 10127122 


94277406 
12 93592200 
13 10126402 
14 94218005 
15 73071000 
16 10126408 
17 73071100 
18 10126248 
19 § 10127134 


10126403 
21 75164900 
22 75164800 
23 92615008 
24 10125607 
25 10125107 
26 94274140 
27. 73023901 
27 73023902 
a’ 28 93564060 
29 73070300 
30 73069300 
31 10126405 
32 10126515 
94277400 


ane’ 83323150 P 


PART DESCRIPTION 


a AN A EE A A AY ON ES TN REY mA RON | mee 


BASE FRAME ASSEMBLY (Sheet 2) 


RING, Retaining 
WASHER 
NUT, Hex, 3/8-16 
LOCKWASHER, 3/8 
WASHER, 3/8 
PIN, Pivot 
WASHER, Thrust 
BEARING, Thrust 
MOTOR AND BRAKE ASSEMBLY 
(See Figure 5-9) 
SCREW, PHH PNH Mach, 
8-32 x 3/8 

CABLE TIE | 
SCREW, Slftpg, 8-32 x 3/8 
LOCKWASHER, #8 
NUT, Slflkg, 10-32 
MOTOR LOCK PLATE 
LOCKWASHER, 1/2 
MOTOR LOCK SCREW 
SCREW, SCH, 10-32 X l 
SCREW, PHH PNH Mach, 

| 10-24 x 3/4 
LOCKWASHER, #10 
BAR, Ground 
STUD, Hex Hd 
WASHER, Shoulder 
WASHER, #10 
NUT, Hex, 10-24 
TERMINAL, Quick Connect 
FRAME, Base 
FRAME, Base 
WASHER, Nylon 
SPRING ASSEMBLY 
BUSHING 
LOCKWASHER, 5/16. 


SCREW, Hex Hd, 5/16-18 x 3/4 


CABLE TIE. 


NOTE 


S/C 21 & Abv 


S/C 21-22 
S/C 23 & Abv 


__ NE: 
me i it 


4 
POL . i 
OTH 
om 5 


Logic Chassis Assembly 


Figure 5-8. 


83323150 V 


5-28 


( 


( 


( 


ee = PART DESCRIPTION __ NOTE | 


5-8 730329XX 
1 93592202 
2 94277406 
3 93592200 
4 10127121 
5 94386407 
6 94385500 
7 92742213 
8 73033800 
9 10125106 
10 73053601 
1l 82316701 
12 82314500 
13 92002837 
14 10127127 
15 10125804 
16 82319801 
17 93592204 
18 94369543 
19 94281404 
20 93109121 
21 94369538 
22 73052921 

22 «73052922 
22 73052923 
22 73052924 
23 18862722 
24 82316501 
25 82311701 

83323150 V 


LOGIC CHASSIS ASSEMBLY 
SCREW, Slftpg, 8-32 x 1/2 
CABLE TIE 
SCREW, Slftpg, 8-32 x 3/8 
SCREW, PHH PNH Mach, 

8-32 x 5/16 
CABLE MOUNT 
GROMMET, Extruded 


PLATE 

NUT, Hex, 8-32 
SPACER 

SPACER 

GUIDE, Card 


SCREW, Hex Washer Hd Sh Met, 


8-18 x 1 1/4 


SCREW, PHH PNH Mach, 8-32 x l 


LOCKWASHER, #8 

BAR, Mounting 

SCREW, Slftpg, 8-32 x 1/2 
GROUND CABLE 

GROUND CABLE 

SPACER . 

GROUND CABLE 

WIRE WRAP ASSEMBLY 


WIRE WRAP ASSEMBLY 


WIRE WRAP ASSEMBLY 
WIRE WRAP ASSEMBLY 


SCREW, Hex Hd, 8-32 x 3/8 
BAR, Support 
GUIDE, Card 


All except 
BZ5A1VM, 
BZ5A2E/F, 
BZ5A5G/H, 
BZ5A6C/D, 
BZ9A1J/K/L/M, 
BZ9A2C/D, 
BZ9A5E/F, 
BZ9A6C/D/E/F, 
BZ5A2E/F, 
BZ5A6C/D, 
BZ9A2C/D, 
BZ9A6C/D/E/F 
BZ5A1V/W,BZ5A5G/H 
BZ9A1J/K/L/M, 
BZ9A5E/F 


ities’ 


? 


al 


eal aR | PART DESCRIPTION | 


a 82311806 | 
27 82316601 
28 51805800 
29 95635729 
30 94317900 
31 94379800 
32 94379801 
33 94379802 
34 73017300 
34 82394100 
83323150 V 


LOGIC CHASSIS ASSEMBLY (Contd) 
STRIP, Card Location 
BAR, Mounting 
BUMPER, Self-Stick 
FASTENER, 1/4 Turn 
RING, Retaining 
FERRULE 
SPRING 
WASHER 


PLATE, Support 
PLATE, Support 


| NOTE 


S/C 20 
only 
S/C 20 
only 
S/C 20 
only 
S/C 20 
only 
S/C 20 
only 
S/C 20 
S/C 21 


J 


) 


J 


Figure 5-9. Motor and Brake Assembly 


5-32 83323150 U 


ed 


=r 


5-9 i 
1 10127120 
2 10126402 
3 tt 
4 73010700 
5 10125108 
6 93660079 
7 10127155 
8 10125806 
9 73032100 
10 51906000 
11 51905807 
12 94277409 
13 94006030 
14 tt 
L5 51906002 
16 94398605 
16 94398607 
17 47361400 
18 73054100 
L8 73070600 
19 93287013 
20 73005703 
20 73005704 
20 75166700 
20 75166701 
21 94250602 

83323150 V 


MOTOR AND BRAKE ASSEMBLY 


SCREW, PHH PNH Mach, 

8-32 x 1/4 
LOCKWASHER, #8 
SPRING, Antistatic 
SCREW, Antistatic 
NUT, Hex, 10-32 


SCREW, PHH PNH Mach, 
1/4-20 x 3/4 

LOCKWASHER, 1/4 

BRAKE HOUSING 

CONNECTOR, Plug 

CONTACT PIN 

CABLE TIE 

KEY . 

KIT, Friction Brake 

CONNECTOR, Receptacle 

DRIVE MOTOR 

DRIVE MOTOR 

BRACKET, Motor 

PLATE, Motor Mounting 

PLATE, Motor Mounting 

COLLAR, Shaft 

PULLEY 


PULLEY 
PULLEY 
PULLEY 


RING, Tolerance 


NOTE 


| INDEX| PART PART DESCRIPTION 
| NO NO 


I A A 


120V Units 
220V/240V Units 


S/C 20 
S/C 21 
S/C 17 
60 Hz, 
S/C 16 
50 HZ, 
S/C 16 
60 Hz, 
S/C 17 
50 Hz, 
S/C 17 
S/C 16 


& 
& 
& 


Blw 
Abv 
Abv 
Blw 
Blw 
Abv 


Abv 
Blw 


ar) 
~~ 
ea 
— 
o 
Oo 
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Power Supply Assembly (Sheet 1 of 2) 


Figure 5-10. 
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5-34 


red 


_” | INDEX| PART PART DESCRIPTION 
me NO __ 


5-10 a 
1 10127113 
2 10126103 
3 70111700 
4 10127116 
5 10125105 
6 95689304 
6 95689305 
7 70111900 

7 8 95797300 

= 9 92751158 
10 95524401 
ll 94047078 
12 92751196 
13. 95524409 
14 94047079 
15 10127102 

Tage” 
16 95510024 
17 10126101 
18 95673205 
19 10127143 
20 10125108 
21 95524408 
22 94277400 

ag 23 94277503 
24 94277406 
25 95510026 
26 10126401 
27 95655545 
28 95634805 
29 95655543 
30 76878100 
3k ## 

‘ene 

os 83323150 V 


POWER SUPPLY ASSEMBLY (Sheet 


Of 2) 
SCREW, PHH PNH Mach, 
6-32 x 3/8 
LOCKWASHER, #6 
COVER 
SCREW, PHH PNH Mach, 
6-32 x 3/4 
NUT, Hex, 6-32 
RELAY (K1) 
RELAY (K1) 


BRACKET 
WASHER, Phenolic 
SCREW, PHH PNH Mach, 
6-32 x 1/4 
LOCKWASHER, #6 
WASHER, Special 
SCREW, PHH PNH Mach, 
8-32 x 1/4 
LOCKWASHER, #8 
WASHER, Special 
SCREW, PHH PNH Mach, 
4-40 x 1/4 
NUT, Hex, 4-40 
LOCKWASHER, #4 
THERMOSTAT (S1) 
SCREW, PHH PNH Mach, 
10-32 x 1/2 
NUT, Hex, 10-32 
LOCKWASHER, #10 
CABLE TIE 
BASE, Mounting 
CABLE TIE 
NUT, Hex, 6-32 
LOCKWASHER, #6 
SCREW, Sh Met, 10-16 x 3/4 
SPEEDNUT 
SCREW, Sh Met, 10-16 x 1/2 
TRANSFORMER (T1) 
FUSE, 5A, 250 V (F1) 


mR nem mma emer cee ween gee 


NOTE 


naman: de nme A A eR ee A NS A ETN Hp Aa 


1 


All except 
BZ5A1L,BZ9A7L 
BZ5A1LL,B2Z9A7L 


( 


ed | INDEX| PART PART DESCRIPTION NOTE | 
|_NO NO 


5-10 


32 24513502 
33 95655517 
34 95634801 
35 47069601 
36 17901509 
37 70111800 
38 tt 

39 95647604 
40 51650226 
41 10126403 
42 10127114 


ay 
43 73140800 
44 73075000 
45 95689304 
46 10125613 
47 93749162 

‘ww’ 

—w 

— 
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POWER SUPPLY ASSEMBLY (Sheet 2 
of 2 
FUSEHOLDER 
SCREW, Sh Met, 6-20 x 1/2 
SPEEDNUT 
CLAMP, Capacitor 
SCREW, PHH, 6-32 x 3/8 
BRACE 
DZYV COMPONENT ASSEMBLY 


LOCKWASHER, #10 
SCREW, PHH PNH Mach, 
6-32 x 1/2 
BRACKET, Support 
BRACKET, Support 
RELAY (K2) 
WASHER, #6 
SCREW, PHH PNH Mach 
W/Lockwasher, 6-32 x 3/8 


5-37 


15-1100(2)G 


) 


Figure 5-10. Power Supply Assembly (Sheet 2) 


) 
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( 


[INDEX| PART _ 
| 


NO NO 
5-10 
1 76877701 
L 76877703 
2 10126103 
3 96837908 
4 10127113 
5 70118701 
6 17901515 
7 10126402 
8 93234236 
9 95524408 
10 94047081 
11 95645626 
12 10126401 
13 95686705 
14 95655516 
L5 95634801 
16 95510026 
17 10125613 
18 95643600 
19 95582500 
20 93749162 
92015100 
92006905. 
92006900 
83323150 V 


AN A AL RRR abs 


PART DESCRIPTION | NOTE 


POWER SUPPLY ASSEMBLY (Sheet 2 


of 2) 
CHASSIS All except 
BZ9A7L 
CHASSIS BZ9A7L 


LOCKWASHER, #6 
CIRCUIT BREAKER, 250 V (CBL) 
SCREW, PHH PNH Mach, 
6-32 x 3/8 

RFI FILTER ASSEMBLY (LF1L) 
SCREW, PHH, 8-32 x 1/4 
LOCKWASHER, #8 . 
SCREW, PNH Mach, 10-32 x 5/16 
LOCKWASHER, #10 
WASHER, Special 
CAPACITOR, 40 V, 4700 uF (C2) 
LOCKWASHER, #6 
CAPACITOR, 660 V, 3 uF (C1) 
SCREW, Sh Met, 6-20 x 3/8 
SPEEDNUT 
NUT, Hex, 6-32 
WASHER, #6 
CLAMP, Capacitor 
BOOT . 
SCREW, PHH PNH Mach 

W/Lockwasher, 6-32 x 3/8 
COVER, Insulating 
PLATE, Warning, Fuse 
PLATE, Warning, High Voltage 


Part Number 


94386402 
94277425 
73040500 
10125805 
10127143 
10125108 
+ # 
73040501 
10126502 
10125806 
10125608 
10126105 
10126244 
92602002 
10125606 
10126402 
10125106 
10127122 
10125607 
73069600 
73069601 


TABLE 5-1. 


Part Description \. 


MOUNT, Cable 

CABLE TIE 

KEEPER, Latch 

LOCKWASHER, #10. 

SCREW, PHH PNH Mach, 10-32 x 1/2 


NUT, Hex, 10-32 


TERMINATOR ASSEMBLY, AYDV CARD 
KEEPER, Latch 

SCREW, Hex Hd, 1/4-20 x 3/4 
LOCKWASHER, 1/4 

WASHER, 1/4 

LOCKWASHER, #10 

SCREW, SCH, 10-32 x 1/2 

CLAMP, Cable 

WASHER, #8 

LOCKWASHER, #8 

NUT, Hex, 8-32 

SCREW, PHH PNH Mach, 8-32 x 3/8 
WASHER, #10 

BRACKET, Slide 

BRACKET, Slide 


HARDWARE KIT PIECE PARTS 


NOWA Peds 
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SECTION 5B 


SPARE PARTS LIST 


U 


( 


( 


SPARE PARTS LIST 


GENERAL 


The Spare Parts List serves as an aid in 
determining the interchangeability of 
assemblies and parts to be spared. An 
example of the columns used in the Spare 
Parts List is shown on the next page. 


NOTE 


The spare parts list establishes 
the support service level of the 
unit. Individual parts, assem- 
blies, or components not on this 
list may be long lead time items 
subject to significant delays. 


The Spare Parts List is divided into 
four columns: 


Items Appear On - This column cross- 


references the part number in the spare 


83323150 M 


number. 


parts list to the associated figure nun- 
ber, page number, and index number in 
the illustrated parts breakdown. 


Description - This column gives the name 
‘and a Brief description of the part or 
assembly. This column also tracks ser- 
ies code history information. 


Part Number and Replacement Part Number- 
These columns provide an eight-digit 

The difference between the two 
columns is that the Part Number column 


gives all the possible part numbers used 


for a particular part or assembly, while 
the Replacement Part Number column gives 
the interchangeable spare part number. 


Notes - This column provides additional 
information such as Field Change Order 
(FCO), Special Purchase Order (SPO), 
serial number, and machine configuration. 


( 


5B 


EXAMPLE OF SPARE PARTS LIST 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


Fig. | Page| Index 


CONTROL PANEL ASSEMBLY 
Used S/C 14 and above 
Used S/C 14 and above 


3=11-3=37. 25 


In the example above, the control panel 
assembly is referenced as index 25 on 
figure 3-11, which appears on page 


. DESCRIPTION PART 
NUMBER MENT PART 
NUMBER 


REPLACE- 


WWWWW XXXXX 60 Hz units 
YYYYY 22222 50 Hz units 


3-37. The original part number for 
single-channel units was WWWWW; order 
part number XXXXX if it must be replaced. 
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( ¢ 


am, 


| ENGINEERING RECOMMENDED SPARE PARTS LIST 


| 
| 
ITEMS APPEAR ON PART  |REPLACE- | 
Fig. | Page | Index DESCRIPTION | NUMBER |MENT PART NOTES 
|No. | No.| No. NUMBER 


_FFX COMP ASSY, Loc A2A01 
BFFX - Used on S/C 09 & above 


_FEX COMP ASSY, Loc A2A03 
AFEX - Used on S/C 09-11 
BFEX - Used on S/C 12-16 
EFEX - Used on S/C 17 & above 


_FAX COMP ASSY, Loc A2A04/A2B04 


CFAX ~- Used on S/C 09 & above 


_FAX COMP ASSY, Loc A2A04/A2B04 


CFAX - Used on S/C 09-23 
MFAX - Used on S/C 24 & above 
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76935102 


76934700 
76934702 
76934705 


76933107 


76933107 
76933120 


76935102 


76934705 
76934705 
76934705 


76933107 


76933120 
76933120 


( 


BZ5A1C/D/E/F/ 
G/T/U/Z, 
BZ5A9B/C/D/J/K/R, 
BZ9A1LC/E/F/J/K/L/ 
M/N/P/R/U/V/W , 
BZ9A5E/F/G/H 


BZ5A1A/B/L,BZ5A2A/ 
B,BZ5A3A/B,BZ5A4A/ 
B,B2Z5A5A/B/D/F/K/ 
L,BZ5A6A/B,BZ5A9N/ 
P,BZ9A1A/B,BZ9A2A/ 
B,BZ9A3A/B,BZ9A4A/ 
B,BZ9A5A/B,BZ9A6A/ 
B,BZ9A7C/D/E/F/L/ 
M 


( 


| | 
ENGINEERING RECOMMENDED SPARE PARTS LIST | 
ITEMS APPEAR ON PART REPLACE- | 
Fig. | Page| Index DESCRIPTION NUMBER MENT PART NOTES 
|No. | No.| No. NUMBER 


_FAX COMP ASSY, Loc A2A04/A2B04 BZ5A1H/V/W ,BZ5A2d, 
BZ5A5G/H, BZ5A9E/F/ 
G/H/L/M,BZ9A1G/H/S/ 
T/Y¥/Z, BZ9A5C/D, 
BZ9A7A/B/G 
DFAX - Used on S/C 14 & above 76933108 76933108 


_FAX COMP ASSY, Loc A2A04/A2B04 BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D ,BZ9A6C/D 
JFAX - Used on S/C 14 & above 76933112 76933112 


_FAX COMP ASSY, Loc A2A04/A2B04 BZ9A6E/F 
RFAX - Used on S/C 24 & above 76933126 76933126 
_FAX COMP ASSY, Loc A2A04/A2B04 BZ5A1J/K/R/S,BZ5A2 
C/D/G/H ,BZ5A5J 


LFAX - Used on S/C 15 & above 76933116 76933116 


_KBX COMP ASSY, Loc A2B01/A2C01 80 MB units all 
i except BZ5Al1V/W, 
BZ5A5G/H 
AJFX - Used on S/C 09-12 76963900 76971905 To EKBX-FCO 50659 
AKBX - Used on S/C 13 76971900 76971905 To EKBX-FCO 50659 
DKBX — Used on S/C 14 76971904 76911905 To EKBX-FCO 50659 


EKBX - Used on S/C 15 & above 76971905 76971905 
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ITEMS APPEAR ON 
Fig. |Page |Index 


No. 


No. 


No. 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


_KBX COMP ASSY, Loc A2B01/A2C01 
AKBX - Used on 
DKBX - Used on 
EKBX - Used on 
HKBX - Used on 


S/c 13 

.S/c 14 

S/c 15-19 

S/C 20 & above 


_KBX COMP ASSY, Loc A2B01/A2C01 
AJFX - Used on 


AKBX 
CKBX © 
GKBX 
LKBX 


Used on 
Used on 
Used on 
Used on 


S/C 09-12 

S/c 13 

s/c 14-18 

S/C 19-24 

S/C 25 & above 


_FGX COMP ASSY, Loc A2B02/A2C02 
BFGX - Used on S/C 09-12 
HFGX - Used on S/C 13-17 
TFGX - Used on S/C 18-21 % 
-WFGX - Used on S/C 22 & above 


_FGX COMP ASSY, Loc A2B02/A2C02 
EFGX - Used on S/C 13-17 
SFGX - Used on S/C 18-21 
XFGX ~- Used on S/C 22 & above 


PART 
NUMBER 


76971900 
76971904 
76971905 
76971908 


76963900 
76971900 
76971903 
76971907 
76971911 


76935501 
76935508 
76935518 
76935523 


76935505 
76935517 
76935524 


REPLACE- 


MENT PART 


NUMBER 


76971908 
76971908 
76971908 
76971908 


76971911 
76971911 
76971911 
76971911 
76971911 


76935523 
76935523 
76935523 
76935523 


76935524 
76935524 
76935524 


| 
| 
NOTES : 
BZ5A1V/W,BZ5A5G/H 
To HKBX-FCO 50967 


To HKBX-FCO 50967 
To HKBX-FCO 50967 


160 MB units 


80 MB units 

To WFGX-FCO 62212 
To WFGX-FCO 62212 
To WFGX-FCO 62212 


160 MB units 
To XFGX-FCO 62213 
To XFGX-FCO 62213 


( 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


e 5-46 


_JBX COMP ASSY, Loc A2B03 


CFCX 
AJBX 
FJBX 
JJBX 
RJBX 
~YJBX 
ADJBX 


Used 
Used 
Used 
Used 
Used 
Used 
Used 


on 
on 
on 


S/C 
S/C 
S/C 
s/C 
S/C 
S/C 
S/C 


09-12 
13-14 

15 

16-21 
22-23 
24-26 

27 & above 


_JBX COMP ASSY, Loc A2B03 


EFCX 
AJBX 
DJBX 
MJBX 
VJBX 
ZJIBX 
AEJBX 


Used 
Used 
Used 
Used 
Used 
Used 
Used 


on 
on 
on 
on 
on 
on 
on 


09-12 


24-26 
27 & above 


_HNX COMP ASSY, Loc A2C03 


EHNX - Used on S/C 09 & above 


JUMPER PLUG ASSEMBLY (A2C04) 
Used on S/C 09 & above 


76933903 
76962300 
76962306 
76962309 
76962316 
76962323 
76962328 


76933906 
76962300 
76962303 
76962312 
76962320 
76962324 
76962329 


76957106 


47203102 


76962328 
76962328 
76962328 
76962328 
76962328 
76962328 
76962328 


76962329 
76962329 
76962329 
76962329 
76962329 
76962329 
76962329 


76957106 


47203102 


80 MB units 

To RJBX-FCO 62112 
To RJIBX-FCO 62112 
To RJBX-FCO 62112 
To RJBX-FCO 62112 


160 MB units 

TO VJBX-FCO 62142 
To VJBX-FCO 62142 
To VJBX-FCO 62142 
To VJBX-FCO 62142 


BZ9A1J/K/L/M, 
BZ9A5E/F only 


Single Chan units 


83323150 U 


gn, 
am. 
am, 


ITEMS APPEAR ON 
Fig. | Page |Index 
No. No.| No. 


DESCRIPTION 


_FBX COMP ASSY, Loc A2C04 
AFBX - Used on S/C 09 & above 


CFBX - Used on S/C 14-20 


DFBX - Used on S/C 15 & above 
FFBX - Used on S/C 21 & above 


_Z2SV COMP ASSY, Loc A2C05 

AZSV - Used on S/C 09-12 
BZSV - Used on S/C 13-18 
CZSV - Used on S/C 19 & above 


_DZV COMP ASSY, Loc A3Al 
-ADZV - Used on S/C 09 & above 


_NSN COMP ASSY, Loc A4Al 
BNSN - Used on S/C 09 & above 
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PART 
NUMBER 


76933500 


76933504 


76933505 
76933508 


54286500 
54286501 
54286502 


54209300 


54086501 


_ ENGINEERING RECOMMENDED SPARE PARTS LIST 


REPLACE- 
MENT PART 


NUMBER 


76933500 


76933508 


76933505 
76933508 


54286502 
54286502 
54286502 


54209300 


54086501 


NOTES 


ae A CD 2s 


Dual Chan units 
All except 
BZ5A2C/D/E/F/G/H, 
BZ5A6C/D,BZ9A2C/D, 
BZ9A6C/D 
BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D 
BZ5A2C/D/G/H 
BZ5A2E/F ,BZ5A6C/D, 
BZ9A2C/D, BZ9A6C/D/ 
E/F 


To BZSV-FCO 50591 


) 


|No. 


5-2 


5-2 


5-2 


5-48 


ITEMS APPEAR ON 
Fig. | Page| Index 
No. 


No. 


5-11 


5-11 8 


Omid. 9 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


_NQN COMP ASSY, Loc A4A2/A4B2 
ANON - Used on S/C 09-11 
BNOQN - Used on S/C 12 
GNON - Used on S/C 13-25 


KNON - Used on S/C 26 & above 


_NRN COMP ASSY, Loc A4A3/A4B3 
ANRN - Used on S/C 09-12 
ENRN —- Used on S/C 13 & above 


_NRN COMP ASSY, Loc A4A3/A4B3 
BNRN - Used on S/C 09-12 
FNRN - Used on S/C 13-14 
GNRN - Used on S/C 15-23 
HNRN - Used on S/C 24 & above 


SPEED TRANSDUCER ASSEMBLY 
Used on S/C 09 & above 


GROUND SPRING 
Used on S/C 09 & above 


PART 


NUMBER 


54085700 
54085701 
54085706 
54085709 


54086100 
54086104 


54086101 
54086105 
54086106 
54086107 


47444800 


82391100 


REPLACE- 
MENT PART 


NUMBER 


54085709 
54085709 
54085709 
54085709 


54086104 
54086104 


54086107 
54086107 
54086107 


54086107 


47444800 


82391100 


NOTES 


To GNON-FCO 50535 
To GNQN-FCO 50535 


80 MB Units 


To ENRN-FCO 50534 


160 MB Units | 
To FNRN-FCO 50534 
To GNRN-FCO 50632 
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rainy, 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 


| 
| 
ITEMS APPEAR 2 | | PART ere 


Fie, Page| Andes DESCRIPTION NUMBER [MENT PART NOTES 
|No. No. = NUMBER 


5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) Moveable Heads 
except BZ5A9C/D 
Used on S/C 09-22 73034601 82397104 
Used on S/C 23-24 73034616 82397104 
Used on S/C 25 & above 82397104 82397104 
5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) BZ5A9C/D 
Used on S/C 09-22 73034601 82397114 
Used on S/C 23-24 73034616 82397114 
Used on S/C 25 82397104 82397114 
Used on S/C 26 & above 82397114 82397114 
5-2 ll MINI MODULE ASSEMBLY (80 MB) Moveable + 48 
Used on S/C 09-22 73034602 82397105 Fixed Heads 
Used on S/C 23-24 73034617 82397105 
Used on S/C 25 & above 82397105 82397105 
5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) Moveable + 96 
Fixed Heads 
except BZ5A5G/H, 
BZ5A9E/F 
Used on S/C 09-22 73034603 82397106 
Used on S/C 23-24 73034618 82397106 
Used on S/C 25 & above 82397106 82397106 
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5-49 


o~2 


5-50 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


5-11 10 MINI MODULE ASSEMBLY (80 MB) 
Used on S/C 09-22 
Used on S/C 23-24 


Used on S/C 25 & above 


5-11 10 MINI MODULE ASSEMBLY (80 MB) 


Used on S/C 09-22 
Used on S/C 23-24 
Used on S/C 25 & above 


5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09-16 
Used on S/C 17-22 
Used on S/C 23-24 


Used on S/C 25 & above 


73034603 
73034618 
82397103 


73034603 
73034618 
82397101 


73034604 
73034607 
73034613 
82395200 


82397103 
82397103 
82397103 


82397101 
82397101 
82397101 


82395200 
82395200 
82395200 
82395200 


BZ5A5G/H 


BZ5A9E/F 


ITEMS APPEAR ON 7 1 PART ]REPLACE- |. = 
Fig. | Page| Index DESCRIPTION | NUMBER {MENT PART NOTES 
No. No./| No. NUMBER 


Moveable Heads 


except BZ9A1J/K/P/R 


Y/Z,BZ9A7G 
Replacement 
quires LKBX 
Replacement 
quires LKBX 
Replacement 
quires LKBX 
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re- 
card 
re- 
card 
re- 
card 


( ¢ ( ( 


! 
| 
| 
| 


5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 
Used on S/C 18-22 
Used on S/C 23-24 
Used on S/C 25 & above 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09-16 


Used on S/C 17-22 


Used on S/C 23-24 


Used on S/C 25 
Used on S/C 26 & above 


5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 22 
Used on S/C 23-24 


Used on S/C 25 & above 
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PART 
NUMBER 


73034607 


73034613 


82395210 


73034604 


73034607 


73034613 


82395200 
82395215 


73034607 
73034613 
82395213 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


ITEMS APPEAR ON 
Fig. | Page| Index DESCRIPTION 
No. No.|{ No. 


REPLACE- 
MENT PART 


NUMBER 


82395210 


82395210 


82395210 


82395215 


82395215 


82395215 


82395200 
82395215 


82395213 
82395213 
82395213 


NOTES 


BZ9Al1LJI/K 

Replacement re- 
quires LKBX card 
Replacement re- 
quires LKBX card 


BZ9A1LP/R 
Replacement — 
requires LKBX 
card 
Replacement 
requires LKBX 
card 
Replacement 
requires LKBX 
card 


BZ9ALY 

Replacement re- 
quires LKBX card 
Replacement re- 
quires LKBX card 


5-51 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 


ITEMS APPEAR ON; 
Fig. | Page | Index 
|No. | No.| No. 


DESCRIPTION 


5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 22 
Used on S/C 23-24 


Used on S/C 25 & above 


5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09-16 
Used on S/C 17-22 
Used on S/C 23-24 


Used on S/C 25 & above 


3-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 20-22 
Used on S/C 23-24 


Used on S/C 25 & above 


“PART 
NUMBER 


73034607 
73034613 
82395208 


73034605 
73034608 
73034615 
82395201 


73034608 
73034615 
82395211 


82395208 
82395208 
82395208 


82395201 
82395201 
82395201 
82395201 


82395211 
82395211 
82395211 


BZ9A1Z,BZ9A7G 


Replacement 
quires LKBX 
Replacement 
quires LKBX 


re- 
card 
re- 
card 


Moveable + 48 


Fixed Heads 


except BZ9A1L/M 


Replacement 
quires LKBX 
Replacement 
quires LKBX 
Replacement 
quires LKBX 


BZ9A1L/M 

Replacement 
quires LKBX 
Replacement 
quires LKBX 


re- 
card 
re- 
card 
re- 
card 


re- 
card 
re- 
card 
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Fig. 
No. 
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Z 
| 
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ITEMS APPEAR ON 
Page | Index 
No. 


No. 
5-11 10 


5-11 10 


5-11 18 


5-11 18 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09- 


16 


Used on S/C 17-22 


Used on S/C 23-24 


Used on S/C 25 & above 


MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 20- 


Used on S/C 23- 


22 
24 


Used on S/C 25 & above 


BELT, Flat Drive 
Used on S/C 09 


BELT, Flat Drive 
Used on S/C 09 


& above 


& above 


PART 
NUMBER 


73034606 
73034609 
73034614 
82395202 


73034609 
73034614 
82396212 


92314125 


92314126 


REPLACE- 
MENT PART 


NUMBER 


82395202 


82395202 


82395202 
82395202 


82395212 
82395212 
82395212 


92314125 


92314126 


NOTES 


Moveable + 96 


Fixed Heads 


except BZ9A5E/F 


Replacement 
quires LKBX 
Replacement 
quires LKBX 
Replacement 
quires LKBX 


BZ9A5E/F 

Replacement 
quires LKBX 
Replacement 
quires LKBX 


60 Hz 


50 Hz 


ré- 
card 
re- 
card 
re- 
card 


re- 
card 
re- 
card 


5=53 


e 5-54 


Page | Index 
No.| No. 
5-13 5 
5-13 16 
5-15 28 
5-15 29 
Sal? 33 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


FAN ASSEMBLY 
Used on S/C 09 & above 


AIR FILTER, Foam 
Used on S/C 09-11 
Used on S/C 12 & above 


INDICATOR, LED 
Used on S/C 09-25 


Used 
Used 


on S/C 09-25 
on S/D 26 & above 


SWITCH 
Used 


P.B PANEL W/LED Indicator 
on S/C 09-25 


Used 
Used 


on S/C 09-25 
on S/C 26 & above 


INDICATOR, LED 
Used on S/C 17-25 
Used on S/C 26 & above 


73019800 


94364904 
73045700 


94394101 


94394114 
94394114 


94394000 


94394028 
94394028 


94394101 
94394114 


PART 
NUMBER 


REPLACE- 


MENT PART 


NUMBER 


73019800 


73045700 
73045700 


94394101 


94394114 
94394114 


94394000 


94394028 
94394028 


94394101 
94394114 


NOTES 


All except 
BZ9A1J/K 
BZ9A1J/K 


All except 
BZ9A1J/K 
BZ9A1J3/K 


BZ5A1LE, BZ9ALC 
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5-5 


5-17 


5-19 


ITEMS APPEAR ON 


Fig. | Page | Index DESCRIPTION NUMBER (MENT PART NOTES 
No. | No.| No. | NUMBER 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 


SWITCH, P.B. W/LED Indicator 
Used on S/C 17-25 
Used on S/C 26 & above 


AIR FILTER, Foam 
Used on S/C 17 & above 


FAN ASSEMBLY 

Used on S/C 17 & above 
SWITCH, P.B. W/LED Indicator 

Used on S/C 17-25 

Used on S/C 26 & above 
AIR FILTER, Foam 


Used on S/C 17 & above 


FAN ASSEMBLY 


Used on S/C 17 & above 


PART 


94394000 


94394028 


73045702 


73019800 


94394000 
94394028 


73045701 


73019800 


REPLACE- 


94394000 
94394028 


73045702 


73019800 


94394000 
94394028 


73045701 


73019800 


| 
| 
BZ5AlE, BZ9A1C 
BZ5AlE, BZ9A1C 


BZ5A1E, BZ9A1C 


BZ5A1G/T/U ,BZ9A1E/ 
F/N 


BZ5A1G/T/U, 
BZ9ALE/F/N 


BZ5A1G/T/U, 
BZ9A1E/F/N 


5-55 e 


Used on 
Used on 


Used on 
Used on 
Used on 
Used on 
Used on 


Used on 
Used on 
Used on 


Used on 
Used on 
Used on 
Used on 


Used on 
Used on 


3-56 


INDICATOR, 


LED 


S/C 
S/C 


MOTOR & BRAKE 


S/C 
s/c 
s/c 
s/c 
S/C 


MOTOR & BRAKE 


S/C 
S/C 
S/C 


MOTOR & BRAKE 


S/C 
S/C 
S/C 
S/C 


S/C 
S/C 


DESCRIPTION 


17-25 
26 & above 


ASSEMBLY 
09-16 
17-20 

21 & above 
21 & above 
28 & above 


ASSEMBLY 
09-16 
17-20 

21 & above 


ASSEMBLY 
09-12 
13-16 
17-20 

21 & above 


21 & above 
21 & above 


PART 
NUMBER 


94394101 
94394114 


73035301 
73035306 
73035315 
73035324 
73035326 


73035302 
73035307 


73035316 


73035303 
73035301 
73035306 
73035315 


73035324 
73035326 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


REPLACE— 
MENT PART 


NUMBER 


94394101 
94394114 


73035315 
73035315 
73035315 
73035324 
73035326 


73035307 
73035307 
73035316 


73035306 
73035306 
73035306 
73035315 


73035324 


73035326 


NOTES 


BZ5A1G/T/U, 
BZ9A1E/F/N 


80 MB, 60 Hz 
Units 


Except BZ5SA1E/L 
BZ5Al1E 
BZ5A1LL 


80 MB, 50 Hz 
Units 


160 MB, 60 Hz 
Units 


Except BZ9AIC, 
BZ9A7L 
BZ9AIC 
BZ9A7L 
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Fig. |Page|Index 
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5-9 5-33 


5-9 5=33 14 


5-10 5-36.1 
5-10 5-36.1 31 
5-10 5-37 38 
Table 

5-1 5-40 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


MOTOR & BRAKE ASSEMBLY 


Used on 
Used on 
Used on 
Used on 


S/C 
s/C 
S/C 
S/C 


09-12 
13-16 
17-20 
21 & above 


SPRING, Antistatic 
Used on S/C 09 & above 


KIT, Friction Brake 
Used on S/C 09 & above 


POWER SUPPLY ASSEMBLY 


Used on 
Used on 
Used on 
Used on 


Used on 


FUSE, 


S/C 
S/C 
S/C 
S/C 


S/C 


09-15 
16-19 
20-22 
23 & above 


23 & above 


5 A, 250 V (F1) 


Used on S/C 09 & above 


DZYV COMPONENT ASSEMBLY 
Used on S/C 09 & above 


TERMINATOR ASSEMBLY, AYDV Card 


Used on S/C 23 & above 


PART 
NUMBER 


73035304 
73035302 
73035307 
73035316 


73010600 


73065700 


70107400 


70107401. 


70107403 
70107405 
70107407 
93418333 


54288903 


75841300 


REPLACE- 
MENT PART 


NUMBER 


73035307 
73035307 
73035307 


73035316 
73010600 
73065700 


70107405 
70107405 
70107405 
70107405 


70107407 


93418333 


54288903 


75841300 


NOTES 


160 MB, 50 Hz 


Units 


Except BZ5A1L, 


BZ9A7L 


BZ5A1L,BZ9A7L 


BZ9A7C/D only 
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REVISION RECORD (Contd) 


DESCRIPTION 


Manual revised to incorporate Series Code 17 
changes, which includes ECOs 42238A, 49168, 
50672, 50691A, 50721, 50734, 50743A, 50757, 
50771, 50795, 50800, 50807, 50808A, 50809, 
50814, 50824, 50835, 50838, 50843, 50848, 
50853, 50860, 56604A, 58205. 


Manual revised to incorporate Series Code 18 
changes, which includes ECO's 50855, 50870, 
50904, 50900, 50911, 50778A, and also technical 
and editorial changes. 


Manual revised to incorporate Series Code 19 
changes, which includes ECO's 50844, 50879, 
50896A, 50920, 50916A, 50937, 50951A, 50935, 
50977, 50976, and also technical and editorial 
changes. . 


Manual revised to incorporate Series Code 20 


changes: ECO's 50897B, 50928,50967A, 50973A, 
technical changes, and editorial changes. 


Manual revised to incorporate Series Code 21 
changes: ECO's 62003, 62004, 62014, 62029, 
62028, 62043, 62044, 62071, technical changes, 
and editorial changes. 


Manual revised to incorporate Series Code 22 
changes: ECO's 62072, 62084, 62112, 62070, 
FCO's 62072, 62112, 62070, technical changes, 
and editorial changes. Also incorporated 
Series Code 23 change: ECO/FCO 62127. This 
edition obsoletes all previous editions. 


Manual revised to incorporate Series Code 23 
changes: ECO's 62073,62142,49195,49196, FCO's 
62142,62212,62213, technical and editorial 
changes. 


Manual revised to incorporate the following 
Series Code 24 changes: ECO's 62140, 62182, 
62199, 62224, 62225, technical changes, and 
editorial changes. 
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REVISION RECORD (Contd) 
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| 
| DESCRIPTION 


{changes. 


| 

REVISION | 
De a ee a 
S |Manual revised to incorporate the following | 
(7-23-81) |Series Code 25 changes: ECO's 62226, 62253, | 
162266, 62309, technical changes, and editorial | 

{|changes. Also incorporated FCO 02015. | 

T |Manual revised to incorporate the following | 
(9-23-81) |Series Code 26 changes: ECO's 02028, 02042, | 
[FCO's 02028, 02042, technical changes, and | 

[editorial changes. Also incorporated FCO 02099. | 

U |Manual revised to incorporate the following | 
(12-4-81) [Series Code 27 changes: ECO's 02085, 02044, | 
[technical changes, and editorial changes. | 

V |Manual revised to incorporate Series Code 28 | 
(2-17-82) |technical and editorial changes. | 
| | 

W |Manual revised to incorporate the following | 
(5-14-82) |Series Code 29 changes: ECO's 02169, 02239, | 
}02240, FCO 02240, technical changes, and | 

|editorial changes. | 

Y |Manual revised to incorporate the following | 
(7-9-82) {Series Code 30 changes: ECO's 02267, 02309, | 
|technical changes, and editorial changes. | 

Z |Manual revised to incorporate the following | 
(9-7-82) [Series Code 31 changes: ECO's 02338, 02341, | 
}02342, 02353, 02354, FCO 02354, technical | 

|[changes, and editorial changes. | 

AA [Series Code 32 changes: ECO's 02323, 02379, | 
(1-21-83) }02380, 02394, FCO 02379, technical and editorial | 
| changes. | 

AB |Series Code 33 changes: ECO's 02422, 02436, | 
(5~6-83) }02450, technical and editorial changes. | 
| | 

AC |Series Code 34 and 35 changes: ECO's 02479, | 
(6-27-83) 102504, 02527, 02544, technical and editorial | 
| 

| 

| 

| 

| 

| 

| 
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| 
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| 
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MANUAL TO EQUIPMENT LEVEL CORRELATION 


NN aL SEE TS TE TT TE ET ETE ESTER TE STI, 


This manual reflects the equipment configurations listed below. 


EXPLANATION: Locate the equipment type and series code number, 
as shown on the equipment FCO log, in the list below. Immedi- 
ately to the right of the series code number is an FCO number. 
If that number and all of the numbers underneath it match all 
of the numbers on the equipment FCO log, then this manual ac- 
curately reflects the equipment. 


This correlation sheet also applies to the following related 
manuals: 


Publication No. 83323160 Rev. M 


Publication No. 


Rev. 
EQUIPMENT ° SERIES WITH ' COMMENTS 
TYPE CODE FCOs 
09 


BZ5XX/BZ9XKX 


None 
None 
ll None 


50476 Incorporates new front 
panel. 
50534 Read Recovery. 

50535 Write Fault Volt Marg. 
50505 Incorporates micropro- 
cessor servo. 

50603 Incorporates twisted 
pair wires. 

50591 Random seek errors. 

50632 Eliminates data errors 
on FNRN. 

50659 Corrects Servo Seek er- 
ror. 

None 

None 

None 

None 

50967A 50967A applies to 


BZ5A1LV/W, BZ5AG/H only 


83323150 Z Vv 


MANUAL TO EQUIPMENT LEVEL CORRELATION (Contd) 
EQUIPMENT SERIES WITH COMMENTS 
TYPE CODE FCOs 
BZ5XX/BZ9XX 20 FCO 62072 applies’ to 
BZ9A1J/K only 
21 FCO 62112 applies to 80 
MB units only 
FCO 62070 applies to 
BZ5A1V/W, BZSA5G/H only. 
FCO 62212 applies to 80 _ 
MB units only. — t 
FCO 62213 applies to 
160 MB units only. 
22 
FCO 62142 applies to 
160 MB units only. 
FCO 02015 applies’ to 
BZ5A1LE/F/V/W/Z,BZSAS5G/H, 
BZ9A1C/W only. 
23 FCO 02099 applies to aa 
BZ9A1J/K only. 
24 
25 FCO 02028 applies to 
BZ9Al1J/K Series Codes 
23/24 only. 
FCO 02042 applies’ to 
BZ5A1B only. 
26 Applies to BZ9A7A/B 
only. 
27 am 
28 
29 FCO 02240 applies to 
BZ5A2E/F, BZ5A6C/D only 
30 Applies to BZS5A2E/F, 
BZ5A6C/D only. . 
31 FCO 02379 applies to 
BZ5A3A/B, 
BZ5A5A/B/G/H/J, 
BZ5A6C/D, BZ9A3A, 
BZ9A5A/B 
32 
33 
34 
si, 
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New’ 


LIST OF EFFECTIVE PAGES 


Sheet 1 of 7 


New features, as well as changes, deletions, 
and additions to information in this manual are 


indicated by bars in the margins or by a dot 


near the page number if the entire page is 
affected. A bar by the page number indicates 
pagination rather than content has changed. 


PAGE REV PAGE REV 
Cover - XXXLii AB 
Blank ~ XXXiV AB 
Title P _ XXXV | AB 
ii AB XXXV1 AB 
iii R S-l Div - 
iv AC Blank ~ 
Vv Z 1-1 N 
vi AC 1-2 N 
vii AC 1-3 Ww 
viii AC 1-4 N 
ix AC 1-5 N 
x AC 1-6 W 
xi AC 1-7 N 
xii AC 1-8 R 
Xiii AC 1-9 5 
Blank - 1-10 Ss 
Xv AB 1-11 AB 
Xvi AB 1-12 AB 
XVii AB 1-13 AB 
XViii AB 1-14 N 
xix AB 1-14.1 AB 
xx AB 1-14.2 AB 
xxi AB 1-15 AC 
xxii AB 1-16 AB 
xxiii AB 1-17 AC 
xxiv AB 1-18 R 
XXV AB 1-19 N 
Xxxvi AB 1-20 N 
xxvii AB 1-21 N 
XXViil AB 1-22 N 
xxix AB 1-23 N 
xxx AC 1-24 N 
XXXi AB 1-25 N 
XXXii AB 1-26 N 
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vii 


LIST OF EFFECTIVE PAGES (Contd) 


Sheet 2 of 7 
PAGE REV PAGE REV 
1-27 N 2-16 AC 
1-28 N 2-17 N 
1-29 Y 2-18 Ss 
1-30 N 2-18.1 $ 
1-31 N 2-19 Ss 
1-32 N 2-20 Ss 
1-33 T Blank — 
1-34 Y S-2C Div 2 am, 
1-35 N Blank - 
1-36 N 2-21 N 
1-37 N 2-22 N 
1-38 N 2-23 AB 
1-39 N 2-24 Y 
1-40 N 2-25 N 
1-41 N 2-26 Y 
1-42 T 2-27 N 
1-43 T 2-28 N a, 
1-44 N 2-29 N fe 
1-45 N 2-30 N 
Blank - 2-31 N 
S-2 Div _ 2-32 N 
Blank - 2-33 N 
2-1 N 2-34 N 
Blank - 2-35 Y 
S-2A Div - 2-36 N 
Blank _ 2-37 Y 
2-3 W 2-38 N 
2-4 AA 2-39 N 
2-5 W 2-40 N 
2-6 W 2-41 N 
2-7 W 2-42 N. 
2-8 W 2-43 N 
2-9 W 2-44 N 
2-10 AB 2-45 N 
2-11 W 2-46 N 
2-12 AB 2-47 Y 
S-2B Div _ 2-48 N 
Blank - 2-49 N 
2-13 N 2-50 N 
2-14 N 2-51 N 
2-15 AB 2-52 N 
am, 
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PAGE 


2-92 
2-93 
2-94 
2-95 
2-96 
2-97 
2-98 
2-99 
2-100 
2-101 
Blank 
S-3 Div 
Blank 
3-1 
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LIST OF EFFECTIVE PAGES (Contd) 
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PAGE REV PAGE REV 
3-29 N 3-62.4 R 
3-30 N 3-62.5 U 
3-31 N 3-62.6 Z 
3-32 N 3-62.7 AC 
3-32.1 Z 3-62.8 Z 
3-32.2 Z 3--62.9 AC 
3-32.3 Z 3-62.10 Z 
3-32.4 Z 3-62.11 Z am, 
3-33 AA 3-62.12 Z 
3-34 N 3-63 Z 
3-35 AA 3-64 Z 
3-36 N 3-65 Z 
3-37 N 3-66 N 
Blank - 3-67 N 
3-39 AC 3-68 Z 
3-40 AC 3-69 Z 
3-41 AC Blank - an 
3-42 AC 3-71 AB 
3-43 vA 3-72 Z 
3-44 Z 3-73 N 
3-45 Z 3-74 AB 
3-46 — Ss 3-75 N 
3-47 +S) 3-76 Z 
3-48 S 3-77 P 
3-49 Z Blank - 
Blank - 3-89 V 
3-51 Zz 3-90 N a 
3-52 zZ 3-91 N 
3-53 Z 3-92 N 
3-54 Ss 3-93 N 
3-55 Ss 3-94 N 
3-56 Z 3-95 N 
3-57 Z 3-96 N 
3-58 Z 3-97 V 
3-59 Z Blank ~ 
3-60 N 3-111 Y 
3-61 P 3-112 U- 
3-62 zZ 3-113 U 
3-62.1 Z 3-114 N 
3-62.2 Z 3-115 N 
3-62.3 Z 3-116 N 
aa 
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PAGE 


3-140 


3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 
3-140. 


3-141 
3-142 
3-143 
Blank 
3-145 
3-146 
3-147 
3-148 
3-149 
3-150 
3-151 
3-152 
3-153 
3-154 
3-155 
3-156 
3-157 
3-158 
3-159 
3-160 
3-161 
3-162 
3-163 
3-164 
3-165 
Blank 
3-167 
3-168 
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PAGE REV PAGE REV 
3-169 R 4-2 N 
3-170 N 4-3 N 
3-170.1 AC 4-4 AA 
3-170.2 AC 4-5 AA 
3-170.3 AC 4-6 N 
3-171 AC 4-7 AA 
3-172 N 4-8 N 
3-173 R 4-9 AA 
3-174 R 4-10 N 
3-174.1 AC 4-11 N 
3-174.2 AC Blank = 
3-174.3 AC S-5 Div - 
3-174.4 AC Blank a 
3-175 N 5-1 P 
3-176 N Blank # 
3-177 N S-5A Div - 
3-178 N Blank _ 
3-179 N 5-3 H 
3-180 N Blank = 
3-181 N 5-5 J 
3-182 N 5-6 AC 
3-183 N 5-7 AC 
3-184 N’ 5-8 AC 
3-185 N 5-9 AC 
3-186 N 5-10 AB 
3-187 N 5-11 AC 
3-188 N 5-12 AC 
3-189 N 5-13 W 
3-190 N Blank ~ 
3-191 N 5-15 AC 
3-192 N 5-16 V 
3-193 N 5-17 W 
3-194 N 5-18 AB 
3-195 N 5-19 AB 
3-196 N 5-20 AB 
3-197 N 5-21 V 
3-198 N 5-22 T 
S-4 Div - 5-23 Y 
Blank 5-24 AB 
4-1 N 5-25 AB 
5-26 AB 
xii 83323150 AC 
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PAGE REV PAGE REV 
5-26.1 AB ened . 
5-26.2 AB 5-42 M 
5-26.3 AB 5-43 Z 
5-26.4 AB 5-44. Z 
a AB 5~45 AC 
5-28 V 5-46 Z 
5-29 Z | 5-47 AC 
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CONFIGURATION CHART (Contd) 


{[Equip| Part | _ Power |Data|Dual|Fxd|Long|Crg| Part No. for | 
| No. | Number |Volts/Hz/W|Cap | Ch |Hds|Last|Ofs|_ Painted Parts | 
|(BZ) | | | (MB) | | |Setr| | Color [Control | 
a | | | | | | | Panel { Panel -| 
eT Tans Sas! Ce Verne ORdiar Gian Cire Gusting! ICR ek iad 

| 5W1H* |82399712]240/50/420| 80 | No |No | No |No |Not used|73062401| 
[511A |82399716|[120/60/480| 80 | No |No | No |No |Not used|73083700| 
[511B |82399717|220/50/420| 80 | No |No | No {No |Not used|73083700| 
[9A1A |73036802]120/60/480[160 | No [No | No |No |[73036412/82395902| 
[9A1B |73036803|220/50/420|160 | No |No | No |No |73036412]82395902| 
|9ALC |[73036845|120/60/480]160 | No |No | No |No [73036412|73043800| 
[9ALE |73036853|120/60/480]160 | No |No | No |No |73036412|73062401] 
J9ALF [73036854/[220/50/420|160 | No |No | No |No |73036412|73062401| 
|9A1G |73036855|120/60/480]160 | No |No | No |No 1|73036446|82395945]| 
|9A1lH |73036856|220/50/420]160 | No |No | No |No |73036446|82395945| 
{9AlJ |73036867|[120/60/480]160 | No |No | Yes|[No [73036437|82395949| 
{9ALK |73036868|220/50/420[160 | No |No | Yes|No |73036437|82395949]| 
{9A1L |73036869|120/60/480|160 | No |48 | Yes|No [73036437]82395949 | 
|[9A1LM |73036870|]220/50/420|/160 | No |48 | Yes|{No [73036437]82395949 | 
|9A1N |73036873]120/60/480[160 | No [No | No |No [Not used|73062401| 
[9AlLP |[73036874|120/60/480]160 | No |No | No |JNo |73036411|82395944 | 
J}9ALR |73036875]220/50/420|160 | No |No | No |No |73036411|82395944 | 
{9A1S |73036876]120/60/480]160 | No |No | No |No |73036443[82395942]| 
{|9A1T [73036877|220/50/420|]160 | No |[No | No |No |73036443|82395942 | 
99A1U |73036878|120/60/480/160 | No |No | No |No [|73036446]82395945 | 
1[9A1V |73036879|220/50/420]160 | No |No | No |No |73036446|82395945| 
{9A1LW |73036886|240/50/420|{160 | No |No | No |No [73036417]|82395918| 
{9ALY |73036893[120/60/480|160 | No |No | No |No [{73036412|82395902 | 
|}9A1Z |173036887|220/50/420|160 | No |No | No |No |73036412|82395902 | 
|9A2A |73036808|120/60/480|160 | Yes|No | No [No |47365522[82395902 | 
|9A2B |[73036809|220/50/420]160 | Yes|No | No |No |47365522]82395902 | 
| 9A2C* |73036882]120/60/480]160 | Yes|{No | No [No |73036422|]82395001| 
| 9A2D* | 73036883 ]220/50/420|160 | Yes|No | No |No [|73036422|82395001 | 
J9A3A |[73036804]120/60/480/160 | No |48 | No |No |[73036412|82395902 | 
{9A3B |[73036805/220/50/420/160 | No |48 | No |No |73036412|82395902 | 
{|9A4A |73036810]120/60/480]160 | Yes|48 | No |No |73036412|]82395902| 
{9A4B |73036811|220/50/420]160 | Yes|48 | No |No [73036412]|82395902] 
|9A5SA |73036806|/120/60/480/160 | No [96 | No |No [73036412]82395902| 
|9A5B |73036807|220/50/420|160 | No [96 | No [No |73036412|82395902 | 
}9A5C |73036865|[120/60/480]160 | No [96 | No |No |73036446[|82395945 | 
J[9A5D |73036866|220/50/420|160 | No [96 | No |No |73036446|[82395945 | 
[9A5E |73036871[120/60/480|160 | No [96 | Yes|No |73036437|82395949| 
|[9ASF |73036872]220/50/420|/160 | No |96 | Yes|No |73036437|82395949 | 
19A5G |73036880]120/60/480/160 | No |96 | No |No [|73036441[82395940| 
{[9A5H |73036881]220/50/420|160 | No {96 | No |{No |73036441|[82395940| 
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|* Special Supplement manual used in conjunction with this manual. | 


| Refer to Preface for publication number. . 
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CONFIGURATION CHART (Contd) 


l[Equip| Part |__Power [Data|Dual|Fxd|Long|Crg| Part No. for { 
| No. | Number |Volts/Hz/W|Cap | Ch |Hds|Last|Ofs|_ Painted Parts | 
[(BZ): | | | (MB) | | lSctr | | Color |Control | 


| _| | | | | | | | Panel | Panel | 


| 
[|9A6A |73036812|120/60/480|160 


|911B* | 82399818 | 220/50/420]160 
| | 


| Yes|]96 | No [No |73036412|82395902 | 
}9A6B |73036813|220/50/420/160 | Yes|96 | No |No 173036412 |82395902 | 
| SAGC*|73036884|120/60/480]160 | Yes|96 | No |No |47365522|82395001 | 
| 9A6BD* | 73036885|220/50/420|160 | Yes|{96 | No |No |47365522[82395001 | 
| 9AGE* |82399808|[120/60/480/160 | Yes|96 | No |No |73036422|82395910| 
| SAGF* | 82399809]220/50/420|160 | Yes{96 | No |No |73036422|82395910| 
| 9A7A* | 73036888|120/60/480|160 | No |No | No |No |Not used|[73083700| 
| 9A7B* | 73036889|220/50/420]160 | No [No | No |No [Not used|73083700| 
[9A7C |73036894|120/60/480[160 | No |No | No [No |47365539]82395919 | 
19A7D |73036895|220/50/420|160 | No |No | No |No |47365539|82395919 | 
|9A7E |73036896|[120/60/480|160 | No |No | No |No [73036402[82395904| 
|[9A7F |73036897|[220/50/420|[160 | No |No | No |No [73036402 |82395904 | 
|9A7G |73036898|]240/50/420|160 | No |No | No |No |[73036412|82395902| 
|9A7L |82399806|240/60/460[160 | No |No | No |No |73036404]82395902| 
[9A7M |82399807|220/50/420{[160 | No |No | No |No |73036436[82395935 | 
|9A7N |82399810|220/50/420|160 | No |No | No |No {73036403 |82395909 | 
|9A7P. |82399811|120/60/480|160 | No |No | No [No |47365505|[82395914| 
1[9A7R [82399812|220/50/420|]160 | No |No | No |No |47365505]82395914 | 
19A7S |82399813]120/60/480|160 | No |No | No [No |73036405|82395922 | 
|9A7T |[82399814|120/60/480|160 | No |No | No |No |Not used|73062401 | 
{9A7U |82399815|[240/50/420|160 | No |No | No |No |Not used|73062401| 
[9A7V |82399816|220/50/420|160 | No |No | No |No |Not used|73043800| 
[9A7W |82399819[120/60/480|160 | No |No | No [No |[73036409]82395902 | 
|9A7Y |82399820|[220/50/420|160 | No [No | No [No |73036409|82395902| 
|9ASA |82399823|120/60/480|160 | No [No | No |No |73036412[82395917 | 
[9A9B [82399824|240/50/420|160 | No |No | No [No |73036412|82395917 | 
|9A9C |82399830|120/60/480|160 | No |No | No |No [73036420] 82395924 | 
[9A9D |82399829|120/50/420|160 | No |No | No |No [|73036420|82395924 | 
[9ASE |82399831|120/60/480|/160 | No [No | No |No [73036421]82395944 | 
|9SA9F |82399832|220/50/420]160 | No |No | No |No |73036421|82395944| 
|9A9G |82399833]120/60/480[160 | No |No | No |No |73036423]82395925| 
[9A9H |82399834|220/50/420]160 | No |No | No [No |73036423]82395925| 
|911A* |82399817|120/60/480|160 | No |No | No |No [Not used|73083700]| 

| No |No | No |No |Not used|73083700| 

| | 

| | 

| | 

| | 

| | 


|* Special Supplement manual used in conjunction with this manual. | 


[ Refer to Preface for publication number. | 
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Cover Removal 


Figure 1-9. 
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Figure 1-9.1 Unlocking Drive Motor 
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. Figure 1-10. Motor Tension Adjustment 
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Figure 1-11. Actuator Shipping Lock 
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Figure 1-12. Spindle Lock and Ground Spring 
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Figure 2-4. Power Supply 


THERMOSTAT (S1) 


9P153D 


SERVO GAIN ADJUSTMENT 


If the analog card assembly _KBX or the mini module fails in 
the field, the following steps must be initiated to make cer- 
tain that 8 volts peak to peak is available on the servo posi- 
tion signal as in figure 2-5. 


1. Before installing replacement card in drive, using a 
voltohmmeter (VOM), adjust potentiometer SERVO GAIN ADJ 
(shown in figure 2-6) for the smallest resistance possi- 
ble. Turn potentiometer counterclockwise. 

2. Install _KBX card assembly into drive. 

3. Apply power to drive. 


4. Place LOC/REM switch to LOC position enabling disks to “on, 
spin and unit to load heads. 


5. Using the FTU, command 33 track continuous seeks for 160 
MB drives or 66 track continuous seeks for 80 MB drives. 


6. Connect oscilloscope as shown in figure 2-5. 
7. Observe the +Position signal and adjust potentiometer 


SERVO GAIN ADJ shown in figure 2-6 for a position signal 
amplitude of 8.0 +0.10 volts peak to peak. 


OVERSHOOT ADJUSTMENT 


This procedure contains instructions for minimizing access 
times by adjusting for optimum overshoot. 


NOTE 


Different criteria apply when adjusting dif- 
ferent _KBX Analog Servo cards. Throughout 
this procedure, refer to Sheet 2 of figure 2-7 
for the AJFX and A/C/E/G/H/M/NKBX cards, or to 
sheet 1 of figure 2-7 for other _KBX cards. 


1. Connect oscilloscope as shown in figure 2-7. 

2. Apply power to drive. 

3. Command random seeks. 

4. Observe +Position signal at TP17 on BO1/COl card assembly 


as shown in figure 2-7. Scope display shows traces for 
in and out direction seeks superimposed. 
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REPLACEMENT 
1. Place top cover over drive and align holes in cover with 
screw holes. 
2. Replace screws to hold top cover to base frame. 
3. Restore power to drive. 
4. Return drive to operating position in mounting rack. 
5. Return drive to online operation. 


BOTTOM COVER REMOVAL AND REPLACEMENT 


This procedure applies either to replacement of a defective 
bottom cover or to temporary removal of the bottom cover to ac- 
cess other components in the drive. 


REMOVAL 
l. Extend drive fully to maintenance position. 
2. Place circuit breaker CBl in OFF position and disconnect 
power cord at drive or ac source. 
3. Loosen screws securing bottom cover to base frame as 
shown. in figure 2-27. 
4. Slide cover toward front of drive until screws align with 


enlarged holes in cover. Lower cover until cover clears 
base of unit. 


Remove bottom cover. 
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Figure 2-27. Bottom Cover 
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DRIVE BELT REMOVAL AND REPLACEMENT 


This procedure applies either to replacement of the drive belt 
or to temporary removal of the drive belt to allow removal of 
other components. On older units (units without motor tension 
adjustment screw, see figure 2-30.1), two people are needed to 
install a drive belt; one to position the drive motor and the 
other to align the belt on the pulleys. 


REMOVAL 
1. Perform Top Cover Removal procedure, 


2% Perform Bottom Cover Removal procedure. 
CAUTION 


Do not allow spindle to rotate during drive 
belt removal. Rotating the spindle in the 
wrong direction could damage the mini module. 


3. On older units, push drive motor forward until the drive 
belt falls off as shown in figure 2-30. On newer units, 
loosen motor tension adjustment screw until drive falls 
off as shown in figure 2-30. 


REPLACEMENT 
NOTE 
The following step may require two people. 


1. On newer units, place and hold drive belt over pulleys on 
drive motor and spindle. Tighten motor tension adjust-- 
ment screw until tension holds drive belt on pulleys. On 
older units, push drive motor forward until drive belt 
Slips over pulleys on spindle and drive motor. 


CAUTION 


In the following step, failure to rotate the 
spindle in the specified direction could dam- 
age the mini module. 


2. Rotate spindle in direction shown in figure 2-30 until 
drive belt is centered on pulleys. 


3. On newer units, tighten motor tension adjustment screw 


until gap between spring tensioner and base frame is as 
specified in figure 2-30.1. 
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Tc _joso2ead CHe AFFAX 60 6LANK SSCS oe 
Pape i] pes a 


o 


NOTES: Cc 
/\ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 


A\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


E1 A 


GND FOR TERMINATOR 


APPLICABLE ONLY TO BZ9A7E/F UNITS WITH INDE X 
AND SECTOR IN THE “A" CABLE 


onawn |M. JAHN (4°12°82 Eonar 
CONTROL DATA CHANNEL I-I/0 19333 83323150 TAC | c 
one §=60/AGRAMS 
| ENGINEER Pipa 40mg, | 4-13-92 SMALL DISK : CROSS REF mace 
Stu gt | tyre: arrax vocfiz}aog Jw? iat 3262.7 
2 1 


REF. 75121646 


es 


e 
- ic 
A caper >—~ S IL CONTROL SELECT 
ATTAxs P1-CH T ENAB 
-  "47A\. P1-CH I ENABLE 
343 CO4- 318 ——> 
| a, 2 
. —_—— RCVR 
PN IN j 1083 | 949 
49 } 315 TAG 8 ae 7 9 poe CH I CYL SELECT Pi AGB, 
+ 1 Is = L L 
F >—D- 229 co2z-118 
aa Ta 
51 Ph 32 +TAG 2 Pe -CH I HD SELECT 15A 
F -26B 
Sea aes ae q F -CH I CONTROL SELECT >—< 18B 4, 
é | [ 1056 7 fl dato aepeee e— 342 CO4-O08A 
470 0 -CH II CONTROL SEL >—< 
S 344 CO4-17B 
Spf apl: Eee ip. ee 
52 “TA [sy 5 
2 o3 ee es aed = +CONTROL SELECT 143 
-—= -5 V 144 
| 1)[0264 6 A04- 
| +5 V +CH I UNIT SELECT TAG PI 058 Vi. 
+CH I UNIT kn 140LS P 
| 143 (a)SELECT TAS i 13 lo2se CH I UNIT SELECT TAG 038 
>—= NC 
| _ mm : 
| RCVR 
— | an | | (88 , 
ou -UNIT SEL BIT O 8 5 > - +CH I UNIT SELECT BIT O 254 yc 
046 53 +UNIT SEL BIT 0 6 5° 10 |] 
oes PL 24 > -UNIT SEL BIT 1 f2 4] BA = +CH I UNIT SELECT BIT 1 258 ic 
05 54 +UNIT SEL BIT 1 4 3 14 3 
ee eee 4 nN | 
+5V 
3.9k0 mass; : ; 
rT 6 | ee 
141086 9 { 
12 +S V 
= 5 Vv i. 3 | 
; ’ | 470 0 4 
ba Sa | 
I 
0256 = 
= t10% +5 V \ 
” 400 Vv 3.9 kN . 
+THE HIGH al 
+CH I ; 
9 SELECT COMPARE 108 cae hogan 
A04- 146 A04-36A 
925 Bo2-3ea —LSBSPL UNIT SEL SWITCH 0 ft ; l eas! 64S OSE 
555 BOs 55K 1A] +UNIT SEL SWITCH 4 | 14] 0228 18 $4a:cOa CNA 
| ee | 
Sh, COMPARE Seas | - 
8 SELECT COMPARE ; 343 CO4-30A 
ri . = +CH I SELECT ENABLE 128 
wores: 143 (8) CH _L SEL ENABLE > ee 


L\ CH IL LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE 
CH I 1/0 CARD TO PRODUCE CONTROL SELECT. 


A FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


URE CH I RECEIVERS AND 
wat > Mee UNIT SELECT 


(1S IN A CABLE) 


a4 3 rN 2 


CODE IDENT 
wm] 6] so [| 


Loc: |A2] aoa 


3 ( 


C ¢ 


D . IN +5 
cl F : 
0213 
75 60 SS 
PIN p PIN 20.0 se 1013 
. I 470 0 / 4n 
16 y 4 -OPEN CABLE DETECT RCVR 1a 
225 +OPEN CABLE DETECT age ) A04 - 
-UNIT_SEL_TAG 95 — 1 +CH I UNIT SEL TAG fe yer NC 
*UNIT SEL TAG His wt sp F i 
peal was CH I WRITE DATA 
4 BN BIN J2 2821 . 288. 343 C04 -36A 
Py, C07 y) -GND PO Ne Tn +CH I WRITE CLOCK 28A 
\ 1 to oT = ” Oe >—— 343 CO4-33A 
8 27 iz *WRITE DATA -CH I OPEN CABLE perect | 278 
al 106 “WRITE CLOCK 
J 25 149 +WRITE CLOCK 
E Ke 1 118 2 -GNO r— “5 | 
Cc ‘-! | 1014 : | 
+ 0225 
| 82 1 et | 
—— oe +CH I SEL | 
ENABLE (e) 142 
AB Pt ‘OC. MASTER CLEAR | 
222 coz-318 By | 
> 198 -CH I ENABL . | 
; 343 CO4-318 ———> I ENABLE CH I ENABLE Or , 
75 60 es | | 
PIN PIN 1053 
470 ! 
23 orn Bit 0 I, I | : SY scHreiro >~<l . 208 
2620 bse Ta 0 ie = 6) 0) as +cH BIT O Sy 229 coz-328 
bere? Ps os Fira 2 1 = +CH I BIT 1 194 232 BO3-11A 
‘e rere ro rire 4 3 ie +CH I ei 1 IA}-7- 229 coz-30a 
> - +CHI BIT2 >< 180A 232 BO3-O3A 
+CH I BIT2 >< BS 229 co2-258 
+CHIBIT3 > ~< 20A 232 BO3-04B8 


a 
+CONTROL SELECT 
142 (c) 
A\ 243 804-208 eS 
>< +CHITBIT! 
243 BO4-19A 
>—< +CH I BIT 2 
A | 243 BO4-18A 
>—~< +CH I BITS 
243 BO4-20A 
NOTES: 
CH TT LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED BACK INTO CONTROL DATA 
& 


THE CH I I/O CARC TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT 


£2\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 


4 3 


CH I RECEIVERS 


(1 @ SIN A CABLE) 


ds] 229 CO2- 25A 
232 BO3~-05B 


-WR AT 

ITE GATE oe ieactcee 

222 B02-05A 

SEE >a 133 AO3-15A 
-SERVO OFFSET : 

POSITIVE | pea’ 222 802-318 

ee. 223 BO2- 268 

-SERVO OFFSET 
NEGATIVE 


O3A 
———- 223 B02-24A 


CODE 1DEnT 
19333 i¢ 83323150 JAC 


pita 
Car ae ree3-62 9 | 


iT 
A\ 244 804-228 Se 


244 804-214 Sch TBI 


D 244-804-218 2On Tr Bt 8... 


244 B04-22A es 


-CH I ENABLE 
[1043 1 
| 470 n | 
8 7 +CH I BIT 4 >—<PI 


8 +BIT 4 [6 ., S| + CHI BIT 4 >< S| c02-038 


-BIT 5 2 1 +CH I BITS oe< BO3S-12A 


+BIT 5 ; i +cCHI8ITS >— C02-04B 
BO3-13A 


+CH TI BIT6 >< CO2-03A 
+ CHI BIT? >— BO3- 148 


+CHD BIT? >< C02 -40A 


803-088 


- R FAULT CLEAR 
CONTROLLE ULT C cee 222 802-438 


142 (c) +CONTROL SELECT 


-ADORESS MARK ENABLE O9A isa AOl- 438 
134 AO3-32A 


09B 
223 BO2-09A 
>—— 02-09 P" 


10A 
>————_ 132 AO3 - O94 


-RTZ SEEK | 


-DATA STROBE EARLY 


244 04-244 ——2—<_* CH MBIT 


-OATA STROBE LATE 


O5A : 
>—— 132 AO3-O7A 


+CHID BITB >—< 
24A A 229 CO2- 31A 


Pp 
1JS4 G 
4 ae Te  g 102 +CHI BITS >< 
4320 lan 20) BIT 8 232 BO3- O7A 


0 
op + CHL BIT 9 48 
= 3 +BIT 9 »# 229 cO2-338 
44. 232 BO3-11B 


342 CO4- 198 
344 CO4-13A 


| 
| 142 (0) +TiE HIGH 
| 
| - BIT 9{(CHT) 29A 
= l reessa 344 C04-058 


eae 344 C04 - 22 
76 59 -SEQ HOLD 7SEa ee S58 ee er 
—) é PICK IN 
73% 29 (v3 -SEQ PICK IN ay S55 OO 338 802-35B 
404 


60 PIN- 75 PIN A 
J4 


D227 AY 


04 d -SEQ_PICK OUT 
228 BO2- AT Ae-py- P= SEQ PICK OUT 


NOTES: 


CH IZ LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED : CODE IDENT 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL RUMSEY CH I RECEIVERS AND SEQ POWER 19333 A 
SELECT. Sai eRTIEN 
ZA\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. (18S IN A CABLE) Loc: faz] 04 | Sern 144 sneer 4 [re 3-62.10 | 
4. I 3 4 2 ; 1 


( ¢ ( ( | 


4 3 y 2 1 
REVISIONS 


fmev[ cca [_—eenenwrion owt [oarefowco| 
| 4 [py23000 | TMs e/a we) 

Mra lensed fod 123 4 
HeJovoz asd cue AFFAX BO BLANK ws reg 
nes eC ene Cae eennE ne Fes Ee 


REVISION STATUS OF SHEETS 


[t 2/3] 4/5] 6/78] 9 [loli fi2|t3}14/15/16|17 [18 19/20 
Ajatatatatal | | tt tT tT tT tt 


UNUSED RESISTOR PACKS 


UNUSED LOGIC ELEMENTS 


OUTPUT 
ELEMENT | LOCATION PIN(S) LN 
TC 7 | c 


Z\ UNUSED LOGIG ELEMENT INPUT PINS ARE GROUNDED. 


A\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. = 


rye +5 V 

Bee j +5 V 
| ee 1 uF /\ 
i T s10% oh 7s B 
: Sey = 75 PIN 
FASTON 7 PN : 

E1 \. 80 
i >» 
a 
E1 A 


GNO FOR TERMINATOR 


APPLICABLE ONLY TO BZ9A7E/F DUAL CHANNEL UNITS 
WITH INDEX AND SECTOR IN THE A CABLE 


JAHN CODE IDENT 
ae CONTROL DATA [ara ans Serres 
unica ae 
4 3 REF: 75121645 


>—<=-CH I CONTROL SELECT 


42 A04-18B 
B04- 
17A\\P4 -CH ID ENABLE 
D 343 CO4-328 ——> +5 D 
Z\ — 
ey Cae 4 0264 
———-7 "E rcvr | ea | | 
75 60 1063 | 949 


PIN pPIN is 4 | 470 0 6 1058 , lee sane ol aide arreke - bg 
49. +TAG 1 8 7 4 a SL : >—-—)>— 229 co2-118 


46 01 A reer , 
am 51 PE 32 +TAG 2 Le yy, tt. FP Cree —CH I HD SELECT yt YO 229 CO2-268 - 
49% 02 "TAG 2 v4 pee or 
—_ 7 =h ees ee -CH If CONTROL SELECT >—< 188 
| 30: 1 1 OF 5 —CH I CONTROL SELECT >< > ,| 4 Arse C04-08A 
i ls a ; Fps cna page er 344 CO4-17B 
as 03 =TAG_3 a *CONTROL SELECT 243 
Cc a “SV ant c 
+CH I 1)/0264 6 12 BO4- 
| POE a8 y i: +CH IL UNIT SELECT TAG 258 nc 
SELECT TAG L- 13 | Mos 
| 243 (a ) 0258" -CH IT UNIT SELECT TAG 038 Ve 
| 4n 
-_-— F 
| RCVR l 
1023 = 
P | aton | oc. 


—> o1 | enue eee elo 8 ; Ree: " +CH IL UNIT SEL BIT 0 Ree << 
J F »— NC 
04 53 *UNIT SEL BIT 0 6 5 10 |] 
02 PL 24 -UNIT SEL BIT 1 Eve +CH ID UNIT SEL BIT 1 258 
a) : 225 NC 
08% 54 eUNIT SEL BIT 1 4 3 14}] ) 


mw 6 [2] 3 


+5 V 
mee eh Je +5V l 
spite ds cas 
B = 4) a4 111056 9 | B 
i 8 Y [sio2z6 | 14 3 
{¥3-9 Koy | 470 0 | 
pba te epiase Te te | 
13, 0256 . 
0208 Tee. oF |. sea | : 
3 ~ 100 Vv 3.9 kN 
Sa] s24Ls +TIE HIGH 
13, | 0218 1 (0) 244 
12), A 94CH IT SELECT COMPARE TOBY oes ass 
Bo4- | 10] | ote 246 804-38A 
Pt IT SEL SWITCH ey 
225 B02-38A ws 4 at SEL wore 7 8 © zea ls | 342 CO4-O5A 
225 BO2-35A aamiIP A) Lc 344 CO4-10B 
SELECT COMPARE 128 
COMPARE > ———— NC 
hb A 
A “18 
+CH IL SEL ENABLE . Mann +CH It SEL ENABLE 12B 
NOTE: 243(8 ) armas 


/ \ FLAT TO ROUND CABLE ADAPTER ACCESSORY. CODE IDENT 
CONTROL DATA CH II RECEIVERS AND 19333 Role 83323150 a 
ae UNIT SELECT 


oe ee f mace 3-140.8 


ne ¢ a 


: A, sis 


ca oF 
0213 
75 60 -—-— 
PIN am ae 1013 
p J | 470 0 / 4n 
16 * OPEN CABLE DETECT RCVR 
20% fi > +OPEN CABLE DETECT ‘con G, a BO4- 
de 220 -UNIT SEL TAG fee tL 9 +CH I UNT SEL TAG PL.) 274 4, 
oR +UNIT SEL TAG TS Te | ia 
_ 34 ? = _-— \ +CH WRITE DATA 288 
PIN PIN 2 2821 aon oh be >= 343 c04-38A 
Byte, a 
2 4 
“as thoes 200 kn +H IL WRITE CLOCK 28h 343 c04-348 


-CH I OPEN CABLE serecit 278 = 


H ' t06 -WRITE CLOCK 
aE mck: 


J 119 +WRITE CLOCK al] 
QUITE C405 — ey | 
c eae Sa Oe mae 6 | 
7 = | 1014 0225 
62 | 1 kA | 
bese os ee | 
(1) ‘CH IL SEL ENABLE ©): _ 

B04- = | 

-47B \. Pt. OC. MASTER CLEAR 5 ee 
222 co2~-31B ——> 7 | 
—> 19B -CH It ENABLE eal -CH IL ENABLE | 
343 C04-328 ——> (E ) 244 i 

4n F are Aare 
--— -. 1054 

PIN BIN 1053 pod 13.9 kN a | 

470 1 Lp ion 
J3,U4 | | 048 gal 

4 9 1 ‘+CH I BIT O 208 


229 CO2-328 
232 BO3-11A 
229 CO2-30A 
232 BO3-O3A 
229 CO2-25B8 
232 BO3-048 
229 CO2-25A 
232 BO3~-058 


23 0 -BIT O 8 7 N 
EX sao] piroOOCOC™C™—CCCCC‘*CSN CQ TC~—“‘*~‘ tt] = SES 
244 P 05 -BIT 1 2 1 154 +CH Ir BIT 1 19A 


F 
B 275 35 +BIT 1 4 3 uy) +CH I BIT1 
(Chae +CH I BIT 2 18A 


+CH I BIT 2 
+CH IC BIT 3 


20A 


>—< 


O-lo-}lO-]- 


a adal 
242 (cy +CONTROL SELECT | 


-WRITE GATE 24k nc 

>< +CH I BIT O -READ GAT 248 nc 
143 A04-20B pol -SERVO OFFSET | /\ 

: POSITIVE 
fas abe a +CH I BIT 4 om OSITIV 084 Ac 
-SERVO OFFSET 
Al 143 A04-18A—2—~ 2h Tei 2 L 3 NEGATIVE OA 
— 4 +CH I BIT 3 » 
143 A04-20A 


| NOTES: 


L\ THESE SIGNALS ARE ALSO CREATED ON THE CH I I/O CARD AND ALL CONTROL DATA CODE IDENT 
H OUTPUTS ARE TAKEN. FROM THEREs SEE CROSS REF NO 143. CH I RECEIVERS 19333 83323150 Ac | 
, oe oe ee 
f2\ FLAT TO ROUND CABLE ADAPTER ACCESSORY. Small DISK ¥ Cross 
AEN ‘1 @S iN A CABLE) REF NO wees 3 foace 3. i40,9 


1 


4 3 + 2 1 


>_< +CHI BIT 4 
144 AO4 -22B 2 


444 A04-24a—2—S__tCHT BITS 


>—< +CH I BIT 6 


144 A04-21B 
>< tCH I BITT 
144 AQ4-22A 
D D 
-CH IC ENABLE 4 a ae 
2435 NF 1044 
PIN PIN © toa RCVR | 3:9 ka | 
30 08 -BIT 4 8 7 . 7p we Nib, ae oral +CH I BIT 4 D—< Pty 228 
is 335 8 +BIT 4 6 sl 10] +CH I BIT 4 >< By 229 CO2-03B8 |__ 
34 ¢ Pi 09 -BIT 5 2 1 EX 7 Raeweiay +CH IC BIT 5 >—~< 21A 232 BO3-12A 
37 39 +BIT 5 4: 3 ray ao oe +CH I BIT 5 >~< 3 229 CO2-048 
; —_—— En = ig +CH I BIT 6 >—< |] 218 232 803-134 
a (a Cea) peer er aL 228 coz- 03a 
7A =  } +CH Ir BIT? ><! 22 232 803-148 
- rey ——— +CH I BIT 7 >~< IS 229 CO2-40A 
aay ) | 232 BO3-08B 
TK 40 
Cc 36 Pa 44 | Cc 
39 K ta g 
a & | 
sence -CONTROLLER FAULT CLEAR 088 xg 
+CONTROL SELECT mera 
242(Cc ) rT pe23e 
| fs -ADDRESS MARK ENABLE O9A L\ 
| 10 | ——— NC 
| 5 | P -RTZ SEEK | 098 
| 4] N »—— NC 
cy -DATA STROBE EARLY 104 
—— N 
>—< +CH IT 
144 A04-24A Ceol Bi | 
-DATA STROBE LATE OSA 
NC 
B | B 
ag +CH I BIT 8 
40 ' -BIT 8 +CH I BIT 8 24a Si 229 CO2-31A 
43 42 +BIT 8 232 BO3-O7A 
41 P1413 +CH IL BIT 9 248 
rican re ate 229 CO2-338 
—=2 | 232 803-118 
| | 342 CO04-198 
344 CO4-13A 
_ | 242 (D)—2TIE HIGH l 
| -BIT 9 (CH IZ) | 29A 
P | +BIT 9 (CH 1) 33a 344 CO4-03A 
== — 344 C04-048 
76 59 : D SEQ HOLD 3368 
. | seq HOLD 7 “Sta PIE IN 236 BO3-19A 
13S, 429 uz -SEQ 228 BO2-35B A 
: Se ; seo mcxour P85 28N/A\ 
228 B02 - 31a S28 yy a Ma = >>; . 


NOTES: CODE IDENT 
. MeL §=«6CH IL RECEIVERS AND SEQ POWER 83323150 A 
THESE SIGNALS ARE ALSO CREATED ON THE CH I A\ FLAT TO ROUND [fannie 19333 
I/O CARD AND ALL OUTPUTS ARE TAKEN FROM THERE. CABLE ADAPTER ——— 
1 


4 | 3 ys 2 


» ) ) ) ) +) 


REVISION STATUS OF SHEETS 


‘i f2[3[4[s[6[7[e[s [iol fi2[isfialisfieli7[ie [i920 
Ala 1a Peele dee tlh eS eae 


193 1842 
146LS 2321 
202Ls 2814 


CH I SELECTED 
CH I RESERVED 


(o} 
a 
‘ 


CH I MAINT UNIT DISABLE 


BS 


CH IT MAINT UNIT DISABLE 


(2 


RELEASE TIMER SELECT 


a jul 
oOo 10 
CA 


CH ID SELECTED 
CH IL RESERVED 


° 
nN 
§ 


| EUW TACEEA CONTROL DATA 
Ce 


UNUSED LOGIC ELEMENTS 


OUTPUT 
ELEMENT | LOCATION PIN(S) 


[rev woo. | cmmcewrin = rt.| are | 
[Ls Fe2so00 | neLease a aoe 
ae TET i a 
———ra a ea 
hose —| 
eee Sa a ee, ET SEE 


NOTES: 


UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED 
EXCEPT PINS 9 AND 10 OF 193 ARE OPEN 


ON SINGLE CHANNEL UNITS CO4 IS REPLACED BY A 
UMPER PLUG ON THE W/W SIDE OF THE BACKPANEL. 
THESE LINES ARE JUMPERED TOGETHER: 

344 CO4-15B ————e 344 CO4-20B 

344 CO4-17A ————» 344 CO4-18B 

GNO. CO4— 238 ———» 342 CO04- 308 

343 CO4-30A ———» 343 CO4- 31B 

343 CO4-33A ———* 343 C04-33B 

343 CO4-35A ——e 343 CO4-36A 


ce 


SEE CROSS REF NO INDICATED FOR SIGNAL ORIGINS 
AND DESTINATIONS. 


APPLICABLE ONLY TO DUAL CHANNEL UNITS Z\ 


DUAL CHANNEL STEERING 
DIAGRAMS 


CODE IDENT 
19333 C 83323150 {ac 7 


Loc:faalcoa aia 34) gers ar 5-8 | 


REF TSi2i6i2 


+CH I SELECT 
COMPARE 


-CH I 201Ls A3 
343 (A) DISABLE 2, 0721 


+TIE HIGH 


cO4- 
142 A04- 108 228571 


nc 4385 


2616 
1500 pF 
t10 % 


+5 V 
3156 


1ka 
+TiE HIGH 


NC 4345 


242 B04- 10B O5Ay +CH II SELECT COMPARE 


-CH II O!SABLE 
343(B) e 


- INITIATE 
343 (p) RESERVED PULSE 


3137 


144 A04- 248 
244 BO4 -248 


A 198 
142 A04-188—¥ 1 OSA 
242 B04-168—> 
343 (cy +(ABR + RTM) 


! 
218 a 
224 BO2-08B : POWER ON MASTER CLEAR 


-CONTROL SELECT 5, 


NOTE: 


CH I SELECTED 


CH I RESERVED 
10 


sr 


148Ls P-4 


2332 


1 
5 
2332 Se 
201Ls PS 
SN O721 


ON SINGLE CHANNEL UNITS CO4 IS REPLACED BY A JUMPER PLUG. 


SEE NOTE 2 ON CROSS REF NO 34! FOR DETAILS. 


CONTROL DATA 


AND BUSY 
NORMANDALE 


+CH I RESERVED 


CH I 
Res 4 
Px 


+5 


+CH IT SELECTED 


CH 0 


seL 7 
Gas 


CHANNEL SELECTED, RESERVED, 


v 


+CH_ II BUSY 


(G) 343 


+ CH II RESERVED 


324 344 CO4-18A 


»>-558 246 B04 -31B 


LN 
208 146 A04 - 318 


278 344 cO4- 168 


3 v 2 
co4- ee 
142 404-120 2A d>P1_=CH T SEL COMPARE |, 
-RTM PULSE 
; eer see 
4OSCILLATOR oe 
31.6 kn +S Y 

39 uF +4 y% 

Hose oO 
D Lia RELEASE TIMER 42509 
15 14 SELECT 470 


TIE + (ABR+RTM) 
342 (E) +TIE HIGH 


(c) 342 
saz (9) 20H 1 SELECTED - INITIATE 


RESERVED PULSE 
*CH II SELECTED. ( P)342 
a2 ©) 


13 
eo = 
-CH I 
saa.6 pl ENABLE 
2343 
+CH I ENABLE 
+CH II ENABLE 


149LS \8 -CH II ENABLE 
W12343 


-CH I DISABLE >—~< 


(A) 342 


-CH II DISABLE >—< 


(B) 342 


CH I MAINT UNIT DISABLE 


CH If MAINT UNIT DISABLE 


Co4- 
243 04-268 384.5) P41 +CH II WRITE DATA 
| : 
143 A04-26p 284-5 +CH I WRITE DATA bees 
— | 
J 
pis be DRA CAE +CH II WRITE CLOCK 
143 A04- 20a 334s +CH I WRITE CLOCK _ teas 
344 (w) +DISABLE CH I ay 
-DISABLE CH I 


any (ny +DISABLE CH II -OfSABLE CH 


NOTE: 


CONTROL DATA 


CHANNEL ENABLE / DISABLE 
Loc: fag] cos 


/1\ ON SINGLE CHANNEL UNITS CO4 IS REPLACED BY A JUMPER PLUG 
| SEE NOTE 2 ON CROSS REF NO 34i FOR DETAILS. 


NORMANDALE 
DIVISION 


7 t — 3 


( ¢ 


c04- 


Pay 414 nc 


D ; 
! : 
! | 
\ t 
' 
i 
! 
he A04 -17A 
! 143 AO4 - 198 
|. 40a | 

145 A04-42B 
; 344 CO4-18B 

28 245 B04 - 428 

' 344 CO4 - 15A c 


328 
242 BO4 -17A 
243 BO4- 19B 


l 
| 
l 
: B 
] 
] 
| 

354 114 aot -o88/i\, 
l 
l 

358 114 A01- 118 L\ 
Vy 124 

A 
O9A (B) 


CODE IDENT 
19333 Ic 83323150 a | 


oeer_ 3 [mee 3-147 | 


1 


co4- 
-BIT 9(CH I) 0356 
144 A04—29a OSBy PI iach wae 
22B.. | +BIT 9(CH I) 0455 gic 
144 A04¢-33A —— i +BIT 9 CH I PA 078 Ao 
D ne OTAyy | +THE HIGH és 
| 0156 I 
03A -BIT 9(CH IT) 
244 804-298 ==>) WA +BIT 9 CH II VN 044 wc 
| 0256 » 
244 804-33 O48, +BIT 9(CH IT) 
470 ! 
I 
| 0113 
ey 13, 
1 kn 1 
142 A04-18B Noh | =CONTROL SELECT 12N 6224 
242 804-188 - RELEASE 10A 
144 A04-248 13A\. | +BIT 9 F >—— NC 
244 804-248 : 
098. - POWER ON MASTER CLEAR 
gaa 7 *DISABLE CH I (345 
+5 V 
Cc 3.9 kn 1 
1 
| +TIE HIGH 
nc -12B5 IG \ Cc 
| 201Ls PS -DISABLE CH II 11B nc 
3a (1)-DISABLE CHIT 2N 6754 ; >= 
1 1 
I i 
242 B04- 108 2O0By» +H TI SELECT COMPARE 5 
1542 
—> SS el ' 
] . 
19A., ! H I < 
ne 1245) _+TIE Hie in 
; 201Ls PS -DISABLE CH I > 268. nc 
; 343 (yO SABLE CH I 2N 1243 1 
4 +DISABLE CH II (i) 3a3 ! 
! 
\ 
A 142 a04—10B Ay) _+CH_I SELECT COMPARE 
B 
1BAyy B 
34> Cosson 84 +CH I__RESERVED : 
1 148Ls P | 
/A\ 343 co4-40a 188s_+CH I ENABLE 44254 -DIFF OUTPUT 5284 nc 
! 
1 +DIFF QUTPUT 25A 
>= ne 
1642 1 
+5 V l 
e 16B +CH II RESERVED 12 28.7 kf 
fe 342 C04 - 27B > ; ty a : Ge raga 
14aLs P 3300 pF ; 
1 
343 co4-248 1545p *CH TT ENABLE 1254 + 10x Cr) 
1254 14 {15 
a 
mars Fe | 
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@ NFR in the part number column. Used to indicate that an 
assembly is not field replaceable. If repair of the NFR 
item is necessary, refer to the maintenance section of 
this manual for further information. 


e ## in the part number column. Indicates that the item is 
a recommended spare part and that the part number is lo- 
cated in the Spare Parts List (section 5B). 


Description Column -- This column gives the name and a brief 
description of each part and assembly. The relationship of 
parts and assemblies is shown within the column by means of in- 
dentation. When an item is indented more than the previous 
item, it is part of the previous item. 


When necessary, items are identified as being right or left 
Side. Right and left are determined by facing the front panel 
of the drive. | | 


Notes Column -- This column defines any multiple part number 
entries for a single index number. Multiple entries may be 
necessary to identify differences such as machine configuration 
(for example, whether the part is for a 50 Hz or 60 Hz machine) 
or to track history (for example, the part number differs be- 
tween older and newer units). 
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Figure 5-1. 
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PART DESCRIPTION 


TOP LEVEL ASSEMBLY 

TOP LEVEL ASSEMBLY 

TOP LEVEL ASSEMBLY 

TOP LEVEL ASSEMBLY 
SCREW, Sch Btn, 6-32 x 1/2 
COVER, Top 
PANEL, Color 


SCREW, SLFTPG, 8-32 x 1/4 
COVER, Bottom 
CLOSURE, Vinyl 
SCREW, Flat Hd, 8-32 x 3/8 


SCREW, PHH PNH Mach, 
8-32 x 3/8 
SLIDE, Quick Disconnect 


SLIDE, Quick Disconnect 
PLATE, Retainer 


SLIDE, Quick Disconnect 


SLIDE, Quick Disconnect 
PLATE, Retainer 


SCREW, Flat Hd, 8-32 x 1/4 

SCREW, SLFTPG, 8-32 x 1/4 

COVER, Rear 

SCREW, PHH PNH Mach, 

| 6-32 x 3/8 

MOUNT, Cable 

DRIVE FINAL ASSEMBLY (See 
Figure 5-2) 


NOTE 


80 MB 
160 MB 
80 MB 
160 MB 


See Configura- 
tion Chart in 
front of man- 
ual for part 
number 


All except 
BZ9A1LJ/K/L/M, 
BZ9ASE/F, 
BZ9A7E/F, 
BZ9A9G/H 
BZ9A1LJ/K/L/M, 
BZ9AS5E/F only 
All except 
BZS11A/B, 
BZ9A1LJ/K/L/M, 
BZ9A5E/F, 
BZ9A7E/F, 
BZ9A9G/H, 
BZ911A/B 
BZ511A/B, 
BZ911A/B 
BZ9A1J/K/L/M, 
BZ9ASE/F only 
All except 
BZSL1A/B, 
BZ9A1J/K/L/M, 
BZ9A5E/F, 
BZ9A7E/F, 
BZ9A9G/H, 
BZ911A/B 
BZ51L1LA/B, 
BZ911A/B 
BZ9A1J/K/L/M, 
BZ9AS5E/F only 


[INDEX| PART | PART DESCRIPTION | NOTE - | 
Pt Ne Nh eet ee Et A ee ee 


5-1 TOP LEVEL ASSEMBLY (Contd) 
16 93592200 SCREW, Mach, 8-32 x 3/8 
17 10126402 LOCKWASHER, #8 
18 10125606 WASHER, #8 
19 92602004 CABLE CLAMP 
20 93660107 SCREW, PHH PNH W/ S/C 21 & Abv 
Lockwasher only 
21 81914040 MOUNTING BRACKET ) S/C 34 W/DJ02479 
22 81567760 BAR, Mounting ) & Abv except 
23 81567761 BAR, Mounting ) BZSA9L/M, 
24 10126403 LOCKWASHER #10 ) BZS5WLC/D, 
25 10127144 SCREW, PHH PNH Mach, ) BZ9A7A/B 
10-32 x .625 ) 
92006812 PLATE, Equip Ident 
82355113 I/O CABLE ASSEMBLY BZ5A1J/K/R/S, 
BZ5A2C/D/G/H, 
BZ5A5J 
82355115 I/O CABLE ASSEMBLY BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D, BZ9A6C/D 
94397000 EMBLEM, Product Ident BZ5A1B/H/L,BZ5A2A/ 
B/J,BZ5A3A/BBZ5A4 
A/B,BZ5A5A/B/D/F/ 
K/L, BZ5A6A/B,BZ5A9 
E/F/N/P/S/T, BZ5W1 
A/B/E/F/G/H, BZ9A1 
A/B/N/W/Y/Z,BZ9A2 
A/B,BZ9A3A/B,BZ9A4 
A/B,BZ9A5A/B, BZ9A6 
A/B/E/F,BZ9A7L/P/ 
R/S/T/U/W/Y only 
75778737 POWER CORD (60 Hz) All except BZSAILL, 
(S/C 32 & Abv) BZ9A7L aa, 
75778701 POWER CORD (60 Hz) All except BZ5SAILL, | 
(S/C 31 & Blw) BZ9A7L 
82392310 POWER CORD (60 Hz) BZS5A1L,BZ9A7L 
75778710 POWER CORD (50 Hz) All except BZ5W1D 
(S/C 31 & Blw) 
75778739 POWER CORD (50 Hz) All except BZ5W1D 
(S/C 32 & Abv) 
93907492 POWER CORD (50 Hz) BZ5W1D 
(S/C 31 & Blw) 
93907494 POWER CORD (50 Hz) BZ5W1D 
(S/C 32 & Abv) 
92034702 PANEL, Front, Matched Set BZ5A5K only 
92034700 PANEL, Front, Matched Set BZ5A5L only 
77563300 BALLAST BZ5A5K/L only 
_, 
5-8 83323150 AC 
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[INDEX| PART | 


83323150 AC 


PART DESCRIPTION | NOTE | 
| NO | NO | re | 
51 TOP LEVEL ASSEMBLY (Contd) 

76846300 HARDWARE KIT* All except BZ5A5 

| D/F,BZ5A9L/M/N/P, 

BZ5W1C/D/E/F, 
BZ511A/B,BZ9A1J/ 
K/L/M, BZ9A5E/F, 
BZ9A7A/B/C/D/ 
E/F/P/R,BZ9A9B 

76846303 HARDWARE KIT* BZ5A9L/M, BZ5W1C/D, 
BZ9A7AB 

76846305 HARDWARE KIT* BZ5WLE/F, 
BZ9A7C/D/P/R 

92555238 HARDWARE KIT* BZ5A5D/F 

76846306 HARDWARE KIT* BZ5A9N/P, 
BZ9A1J/K/L/M, 
BZ9AS5E/F, 

76846308 HARDWARE KIT* BZ511A/B,BZ911A/B 

76846307 HARDWARE KIT* BZ9A9B 


* Refer to table 5-1 for listing of kit piece parts. 


15-305H 


Drive Final Assembly 


Figure 5-2. 
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730639KX. 
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73020900 
10127122 


10126402 
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10127132 


10125805 
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LO1L27122 


94369553 
10126402 


Hit 


94305532 


73040600 
10127114 
10125803 
10125605 
93564055 


10125105 
93564032 
17901516 


83323150 AC 


PART DESCRIPTION | NOTE 


See Note lL 
See Note 2 
See Note 3 


DRIVE FINAL ASSEMBLY 
DRIVE FINAL ASSEMBLY 
DRIVE FINAL ASSEMBLY 
NUT, Hex, 1/4-20 
LOCKWASHER, Special 
WASHER, Special Flat 
WASHER, Insulator 
BUSHING, Insulator 
SCREW, PHH PNH Mach, 
8-32 x 3/8 
LOCKWASHER, #8 
SPEED TRANSDUCER ASSEMBLY 
GROUND SPRING 
MINI MODULE ASSEMBLY 
SCREW, PHEH PNH Mach, 
10-24 x 1/2 
LOCKWASHER, #10 
WASHER, Special 


SCREW, PHEH PNH Mach, 5/C 15 & Abv 


8-32 x 3/8 
GROUND CABLE. S/C 15-19 only 
LOCKWASHER, #8 $/C 15 & Abv 


FRONT PANEL ASSEMBLY (See 
Figures 5-3,5-4,5-5) 
BELT, Flat Drive 
BASE FRAME ASSEMBLY (See 
Figures 5-6,5-7) 


BUSHING BZ5SA1LE/G/T/U, 
BZ9A1C/E/F/N/T 
only 
CARD CLAMP ASSEMBLY 
SCREW, PHH PNH Mach, 6-32 x 1/2 


LOCKWASHER, #6 

WASHER, #6 

WASHER, Nylon 

NOT USED 

NOT USED 

NUT, Hex, 6-32 

WASHER, Nylon 

SCREW, PHH, 8--32 x 3/8 


NOTE 1: All except BZ5A1J/K/R/S,BZ5A2C/D/G/H, 
B2Z5A5J,BZ5A9N/P/S/T, BZ5W1A/B/E/F/G/H, 
BZ9A7C/D/E/F/G/R/P/S/U, BZ9A9C/D/G/EH. 

NOTE 2: BZSA9N/P/S/T,.BZSWLA/B/E/F/G/H, BZ9A7 
C/D/E/F/G/R/P/S/U, BZ9A9C/D/G/H. 

NOTE 3: BZS5SA1LJ/K/R/S,BZ5A2C/D/G/H, BZ5A5J only 


2 
oD 
bam) 
N 
1 
uw 
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Front Panel Assembly 


Figure 5-3. 


83323150 AC 


5-12 


| INDEX | 
| NO 


NOTE 
NOTE 


NOTE 
NOTE 
NOTE 


NOTE 


NOTE 
NOTE 


NOTE 
NOTE 


NOTE 
NOTE 


PART 
NO 


94394311 
94394230 
94394257 
94394254 


+H 
++ 


94394007 
94394030 


73035100 
10126103 
73067200 
94277503 
93109687 
92021741 


—_ 
ee 


PART DESCRIPTION 


FRONT PANEL ASSEMBLY (Contd) 


LENS, Blank 
LENS, Lettered (Write 
Protect) 
Lettered (Write 
Protect) 
Lettered (Write 
Prot) 
INDICATOR, LED 
SWITCH, P.B. W/LED 
Indicator — 
P.B. W/LED 
Indicator 
P.B. W/LED 
Indicator 
HARNESS ASSEMBLY 
LOCKWASHER, #6 
GROUND WIRE ASSEMBLY 
MOUNT, Cable 
STANDOFF, Spacer 
LABEL, Fault Code 


LENS, 


LENS, 


SWITCH, 


SWITCH, 


See 


NOTE 


Note 
Note 


Note 


Note 


Note 


Note 
Note 
Note 


20 & 
20 & 


Note 


ll 


10 


9 
7 


Abv only 
Abv only 


12 


S/C 25 & Blw all except BZ5ALE/G/T/U, BZ9A1C/E/F/N. 


2: S/C 26 & Abv all except BZ5A1E/G/T/U, BZ5W1G/H, 
BZ9A1C/E/F/N, BZ9A7T/U/V 


3: S/C 25 & below all except BZ5A1J/K/R/S, 
BZ5A2C/D/E/F/G/H, BZ5SA5J, 


BZ9A2C/D, BZ9A6C/D. 
4: S/C 26 & Abv all except BZ5SA1J/K/R/S, 


BZ5A2C/D/E/F/G/H, BZSA5J, 
BZ9A2C/D, BZ9A6C/D, BZ9A7C/D. 


BZ5A6C/D, BZ9A1J/K, 


BZ5A6C/D, BZSA9G/H, 


5S: $/C 25 & Blw BZSA2E/F,BZ5A6C/D, BZ9A2C/D, BZ9A6C/D. 
6: S/C 26 & Abv BZ5A2E/F, BZ5A6C/D, BZSA9G/H, 
BZSWLE/F, BZ9A2C/D, BZ9A6C/D, BZ9A7C/D/P/R. 
7: All except BZ5SAIF. 
8: S/C 25 & Blw all except BZSAl1J/K/R/S, 
BZ5A5J, BZ9A1LJ/K. | 
9: S/C 26 & Abv all except BZ5A1J/K/R/S, BZ5A2C/D/G/H, 


BZ5A5J. 
10: BZSA9G/H, 


S/C O1 & Abv BZ9A1J/K. 
BZ5W1E/F, BZ9A7C/D/P/R. 


BZ5A2C/D/G/H, 


ll: S/C 26 & Abv BZ5A2E/F, BZS5A6C/D, BZ9A2C/D, BZ9A6C/D. 


12: BZ5A1A/B/H/L, BZS5A2A/B/J, 


BZ5A3A/B, BZSA4A/B, 


BZ5A5A/B, BZS5SA6A/B, BZ5A9E/F/J/K/N/P/R, BZSWLA/B, 


BZ9A1A/B/Y/Z, 


BZ9AZ2A/B, BZ9A3A/B, BZ9A4A/B, 


BZ9A5A/B, BZ9A6A/B, BZ9A7G/L/W/Y, BZ9A9C/D only. 


83323150 AC 


Figure 5-4. 


Front Panel Assembly 


15-209F 


83323150 V 


) 


( 


INDEX| PART | PART DESCRIPTION =| PART PART DESCRIPTION NOTE 
NO NO 


5-10 

1 76877701 
a 76877703 
2 10126103 
3 96837908 
4 10127113. 
5 70118701 
6 17901515 
7 10126402 
8 93234236 
9 95524408 
10 94047081 
11 95645626 
12 10126401 
13 95686705 
14 95655516 
15 95634801 
16 95510026 
17 10125613 
18 95643600 
19 95582500 
20 93749162 

92015100 

92006905 

92006900 

83323150 V 


POWER SUPPLY ASSEMBLY (Sheet 2 


of 2 
CHASSIS All except 
BZ9A7L 
CHASSIS BZ9A7L 


LOCKWASHER, #6 
CIRCUIT BREAKER, 250 V (CB1) 
SCREW, PHH PNH Mach, 
6-32 x 3/8 

RFI FILTER ASSEMBLY (LF1L) 
SCREW, PHH, 8-32 x 1/4 
LOCKWASHER, #8 
SCREW, PNH Mach, 
LOCKWASHER, #10 
WASHER, Special 
CAPACITOR, 40 V, 4700 uF (C2) 
LOCKWASHER, #6 
CAPACITOR, 660 V, 3 uF (Cl) 
SCREW, Sh Met, 6-20 x 3/8 
SPEEDNUT . 
NUT, Hex, 6-32 
WASHER, #6 
CLAMP, Capacitor 
BOOT 
SCREW, PHH PNH Mach 

W/LockwasSher, 6-32 x 3/8 
COVER, Insulating 
PLATE, Warning, Fuse 
PLATE, Warning, High Voltage 


10-32 x 5/16 


TABLE 5-1. HARDWARE KIT PIECE PARTS aa, 


Kit _P 


Part 
Number 


Part Description 


COWNBRADA 
NOWNDPARA 
HROWNDPOD~) 
WOWRDAOD 
DOWRHRORLY 


94386402 | MOUNT, Cable 

94277425 | CABLE TIE 

73040500 | KEEPER, Latch an, 

10125805 | LOCKWASHER, #10 

10127143 | SCREW, PHH PNH Mach, 10-32 x 1/2 

10125108 | NUT, Hex, 10-32 

HH TERMINATOR ASSEMBLY, AYDV CARD 

73040501 | KEEPER, Latch 

10126502 | SCREW, Hex Hd, 1/4-20 x 3/4 

10125806 | LOCKWASHER, 1/4 

10125608 | WASHER, 1/4 

10126105 | LOCKWASHER, #10 

10126244 | SCREW, SCH, 10-32 x 1/2 am, 

92602002 | CLAMP, Cable 

10125606 | WASHER, #8 - 

10126402 | LOCKWASHER, #8 

10125106 | NUT, Hex, 8-32 

10127122 | SCREW, PHH PNH Mach, 8-32 x 3/8 

10125607 | WASHER, #10 

73069600 | BRACKET, Slide 

73069601 | BRACKET, Slide 

70117605 | JUMPER PLUG -N 

81537401 | "A" CABLE ; 

92708901 | “B" CABLE i 

80456390 | NUT PLATE 

NOTE: "x" SIGNIFIES PART IS IN THAT KIT. 
am 
me, 


5-40 83323150 ac i. 


ay, 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


ITEMS APPEAR ON| PART | REPLACE- 
Fig. |Page| Index| DESCRIPTION | NUMBER’ |MENT PART] NOTES 
No. | No.| No. | | | NUMBER | 
_FAX COMP ASSY, Loc A2A04/A2B04 BZ5A1J/K/R/S,BZ5A2 
C/D/G/H, BZ5A5J 
LFAX ~— Used on S/C 15-30 76933116 76933134 
ZFAX - Used on S/C 31 & sbove 76933134 76933134 
_FAX COMP ASSY, Loc A2A04/A2B04 BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D, BZ9A6C/D 
JFAX - Used on S/C 14-28 76933112 76933136 
RFAX - Used on S/C 29-30 76933126 76933136 
ABFAX - Used on S/C 31 & above 76933136 76933136 
_FAX COMP ASSY, Loc A2A04/A2B04 BZ9A6E/F 
RFAX - Used on S/C 24-30 76933126 76933136 
ABFAX - Used on S/C 31 & above 76933136 76933136 
_FAX - COMP ASSY, Loc A2A04/A2B04 BZ9A7E/F,BZ9A9G/H 
CFAX — Used on S/C 23 & below 76933107 76933140 
MFAX - Used on S/C 24-30 76933120 76933140 
AFFAX - Used on S/C 31 & above 76933140 76933140 
_KBX COMP ASSY, Loc A2BO1/A2CO1 80 MB units all 
except BZSALV/W, 
BZ5A5G/H 
AJFX Used on S/C 09-12 76963900 76971912 To EKBX-FCO 50659 
AKBX - Used on S/C 13 76971900 76971912 To EKBX-FCO 50659 
DKBX Used on S/C 14 76971904 76911912 To EKBX-FCO 50659 
EKBX Used on S/C 15-30 76971905 76971912 
MKBX Used on S/C 31 & above 76971912 76971912 


83323150 AC 


ITEMS APPEAR ON 
Fig. 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


Page | Index 


_KBX COMP ASSY, Loc A2B01/A2C01 
AKBX - Used on S/C 13 
DKBX - Used on S/C 14 
EKBX - Used on S/C 15-19 
HKBX - Used on S/C 20-30 
NKBX - Used on S/C 31 & above 


KBX COMP ASSY, Loc A2B01/A2C01 
~ AJFX - Used on S/C 09-12 

AKBX - Used on S/C 13 

CKBX - Used on S/C 14-18 

GKBX - Used on S/C 19-24 

LKBX - Used on S/C 25-30 

QKBX - Used on S/C 31 & above 


FGX COMP ASSY, Loc A2B02/A2C02 
~ BFGX - Used on S/C 09-12 
HFGX - Used on S/C 13-17 
TFGX - Used on S/C 18-21 

WFGX - Used on S/C 22 & above 


FGX COMP ASSY, Loc A2B02/A2C02 
~ EFGX - Used on S/C 13-17 
SFGX - Used on S/C 18-21 

XFGX - Used on S/C 22 & above 


| PART 
DESCRIPTION NUMBER 


76971900 
76971904 
76971905 
76971908 
76971913 


76963900 
76971900 
76971903 
76971907 
76971911 
76971915 


76935501 
76935508 
76935518 
76935523 


76935505 
76935517 
76935524 


REPLACE- 


MENT PART 


NUMBER 


76971913 
76971913 
76971913 
76971913 
76971913 


76971915 
76971915 
76971915 
76971915 
76971915 
76971915 


76935523 
76935523 
76935523 
76935523 


76935524 
76935524 
76935524 


NOTES 


BZ5A1V/W,BZ5A5G/H 
To HKBX-FCO 50967 
To HKBX-FCO 50967 
To HKBX-FCO 50967 


160 MB units 


80 MB units 

To WFGX-FCO 62212 
To WFGX-FCO 62212 
To WFGX-FCO 62212 


160 MB units 
To XFGX-FCO 62213 
To XFGX-FCO 62213 


83323150 2 


) 


) 


in, 


ITEMS APPEAR ON] 
Fig. |Page| Index| 
No. No.| No. 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


_JBX COMP ASSY, Loc A2BO3 


CFCX 
AJBX 
FJBX 
JJBX 
RJBX 
YJBX 
ADJBX 


~ Used 
- Used 
—- Used 
—- Used 
-—- Used 
—~ Used 
- Used 


on 
on 
on 
on 
on 
on 
on 


S/C 
$/C 
$/C 
5/C 
$/C 
5/C 
S/C 


09-12 
13-14 

15 

16-21 
22-23 
24-26 

27 & above 


_JBX COMP ASSY, Loc A2BO3 


EFCX 
AJBX 
DJBX 
MJ BX 
VJ BX 
ZJ BX 
AEJ BX 


~ Used 
~ Used 
~ Used 
- Used 
- Used 
- Used 
- Used 


on 
on 
on 
on 
on 
on 
on 


$/C 
S/C 
S/C 
$/C 
S/C 
$/C 
$/C 


24-26 
27 & above 


_JBX COMP ASSY, Loc A2B03 
AEJBX - Used on S/C 29-34 


AHJ BX 


- Used on S/C 35 & Above 


_HNX COMP ASSY, Loc A2CO3 


EHNX - Used on S/C 09 & above 


83323150 AC 


PART 
NUMBER 


76933903 


76962300 
76962306 
76962309 
76962316 
76962323 
76962328 


76933906 
76962300 
76962303 
76962312 
76962320 
76962324 
76962329 


76962329 
76962333 


76957106 


| REPLACE- 
|MENT PART] 


NUMBER 


76962328 
76962328 
76962328 
76962328 
76962328 
76962328 
76962328 


76962329 
76962329 
76962329 
76962329 
76962329 
76962329 
76962329 


76962333 
76962333 


76957106 


80 
To 
TO 
To 
To 


NOTES 


MB units 
RJBX-FCO 
RJBX-—FCO 
RJBX-FCO 
RJBX-FCO 


62112 
62112 
62112 
62112 


160 MB units all 
except BZ9A7P/R 
To VJBX-FCO 62142 
To VJBX-FCO 62142 
To VJBX-FCO 62142 
To VJBX-FCO 62142 


BZ9A7P/R 


BZ9A1J/K/L/M, 
BZ9AS5SE/F only 


| ITEMS APPEAR ON| 
|Fig.|Page|Index| 


|No. | No. 


No. 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


JUMPER PLUG ASSEMBLY (A2C0O4) 
Used on S/C 09 & above 


_FBX COMP ASSY, Loc A2C04 
AFBX - Used on S/C 09 & above 


CFBX - Used on S/C 14-20 


DFBX - Used on S/C 15 & above 
FFBX - Used on S/C 21 & above 


_ZSV COMP ASSY, Loc A2C05 
AZSV - Used on S/C 09-12 
BZSV -— Used on S/C 13-18 
CZSV - Used on S/C 19 & above 


_DZV COMP ASSY, Loc A3Al1 
ADZV - Used on S/C 09 & above 


_NSN COMP ASSY, Loc A4Al 
BNSN - Used on S/C 09-28 
CNSN - Used on S/C 29 & above 


| PART 
| NUMBER 


47203102 


76933500 


76933504 


76933505 
76933508 


54286500 
54286501 
54286502 


54209300 


54086501 
54086502 


| REPLACE- 


|MENT PART | 


NUMBER 


47203102 


76933500 


76933508 


76933505 
76933508 


54286502 
54286502 
54286502 


54209300 


54086502 
54086502 


NOTES 


Single Chan units 


Dual Chan units 
All except 
BZ5A2C/D/E/F/G/H, 
BZS5A6C/D, BZ9A2C/D, 
BZ9A6C/D 
BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,. BZ9A6C/D 
BZ5A2C/D/G/H 
BZ5A2E/F,BZS5SA6C/D, 
BZ9A2C/D, BZ9A6C/D/ 
E/F 


To BZSV-FCO 50591 


83323150 AC 


tli, 


ITEMS APPEAR ON| PART | REPLACE- 
ae |Page| Index| DESCRIPTION NUMBER |MENT PART| NOTES 
No No.| No. NUMBER 
5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) Moveable + 96 
Fixed Heads 
except BZ5A5G/H, 
BZS5SA9E/F 
Used on S/C 09-22 73034603 82397106 
Used on S/C 23-24 73034618 82397106 
Used on S/C 25 & above 82397106 82397106 
5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) BZS5A5G/H 
Used on S/C 09-22 73034603 82397103 
Used on S/C 23-24 73034618 82397103 
Used on S/C 25 & above 82397103 82397103 
5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) BZS5A9E/F 
Used on S/C 09-22 73034603 82397101 
Used on S/C 23-24 73034618 82397101 
Used on S/C 25 & above 82397101 82397101 
5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) Moveable Heads 
except BZ9A1J/K/P/R 
Y¥/Z,BZ9A7G/S/W/Y, 
BZ9A9E/F,BZ911A/B 
Used on S/C 09-16 73034604 82395200 Replacement re- 
quires LKBX card 
Used on S/C 17-22 73034607 82395200 Replacement re- 
quires LKBX card 
Used on S/C 23-24 73034613 82395200 Replacement re- 
quires LKBX card 
Used on S/C 25 & above 82395200 82395200 
83323150 AC 5-51 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


am, 


ENGINEERING--RECOMMENDED SPARE PARTS LIST 


ITEMS APPEAR ON 


Fig. 
No. 


p= 2 


5-2 


Index DESCRIPTION 


No. 


Page 
No. 


5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 18-22 
Used on S/C 23-24 
Used on S/C 25 & above 


5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09-16 
Used on S/C 17-22 
Used on S/C 23-24 


Used on S/C 25 
Used on S/C 26 & above 


MINI MODULE ASSEMBLY (160 MB) 
Used on S/C 22 


Used on S/C 23-24 


Used on S/C 25 & above 


PART 
NUMBER 


73034607 


73034613 


82395210 


73034604 


73034607 


73034613 


82395200 
82395215 


73034607 
73034613 
82395213 


REPLACE- 


MENT PART 


NUMBER 


82395210 


82395210 


82395210 


82395215 


82395215 


82395215 


82395200 
82395215 


82395213 
82395213 
82395213 


NOTES 


BZ9A1J/K 
Replacement re- 
quires LKBX card 
Replacement re- 
quires LKBX card 


BZ9A1P/R 
Replacement 
requires LKBX 
card 
Replacement 
requires LKBX 
card 
Replacement 
requires LKBX 
card 


BZ9ALY 
Replacement re- 
quires LKBX card 
Replacement re- 
quires LKBX card 


83323150 2 


) 


sa, 


ny, 


No. No.| No. 
5-2 5-11 10 
5-2 5-11 10 
5-2 5-11 10 
5-2 5-ll 10 


83323150 AC 


ITEMS APPEAR ON| 
Fig. |Page| Index| 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 
MINI MODULE ASSEMBLY (160 MB) 
Used on S/C 22 
Used on S/C 23-24 
Used on S/C 25 & above 
MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 29-31 
Used on S/C 32 & above 


MINI MODULE ASSEMBLY (160 MB) 
Used on S/C 34 & Above 


MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09-16 
Used on S/C 17-22 
Used on S/C 23-24 


Used on S/C 25 & above 


PART 


| NUMBER 


73034607 


73034613 


82395208 


82395200 
82395216 


82395215 


73034605 


73034608 


73034615 


82395201 


| REPLACE- 
|MENT PART] 


NUMBER 


82395208 


82395208 


82395208 


82395216 
82395216 


82395215 


82395201 


82395201 


82395201 


82395201 


NOTES 


BZ9A1Z,BZ9A7G 


Replacement 
quires LKBX 
Replacement 
quires LKBX 


BZ9A75 


BZ9A9E/F 


re- 
card 
re- 

card 


Moveable + 48 


Fixed Heads 


except BZ9A1L/M 


Replacement 
quires LKBX 
Replacement 
quires LKBX 
Replacement 
quires LKBX 


re- 
card 
re- 
card 
re- 
card 


am, 


ITEMS APPEAR ON| 
Fig. |Page| Index| 
No. No.| No. 


| 
| 
| 
| 
| 
| DESCRIPTION 
| 


5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 29-31 
Used on S/C 32 & above 


MINI MODULE ASSEMBLY (160 MB) 
Used on S/C 20-22 
Used on S/C 23-24 


Used on S/C 25 & above 
MINI MODULE ASSEMBLY (160 MB) 


Used on S/C 09-16 

Used on S/C 17-22 

Used on S/C 23-24 

Used on S/C 25 & above 
MINI MODULE ASSEMBLY (160 MB) 

Used on S/C 20-22 

Used on S/C 23-24 


Used on S/C 25 & above 


PART 


| NUMBER 


82395200 
82395218 


73034608 
73034615 


82395211 


73034606 
73034609 
73034614 


82395202 


73034609 
73034614 


82396212 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


| REPLACE- 
|MENT PART | 


NUMBER 


82395218 
82395218 


82395211 


82395211 


82395211 


82395202 


82395202 


82395202 


82395202 


82395212 


82395212 


82395212 


NOTES 


BZ9A7W/Y 


BZ9A1L/M 

Replacement 
quires LKBX 
Replacement 
quires LKBX 


re- 
card 
re- 
card 


Moveable + 96 


Fixed Heads 


except BZ9ASE/F 


Replacement 
quires LKBX 
Replacement 
quires LKBX 
Replacement 
quires LKBX 


BZ9A5E/F 

Replacement 
quires LKBX 
Replacement 
quires LKBX 


re- 
card 
re- 
card 
re- 
card 


83323150 AC 


am, 


( 


No. No. 
5-2 5-11 
5-2 5-11 
5-3 5-13 
5-3 5-13 
5-3 5-15 
5-3 5-15 


83323150 AC 


ITEMS APPEAR ON| 
Fig. |Page| Index| 
No. 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


BELT, Flat Drive 
Used on S/C 09 & above 


BELT, Flat Drive 
Used on S/C 09 & above 


FAN ASSEMBLY 
Used on S/C 09 & above 


AIR FILTER, Foam 
Used on S/C 09-11 
Used on S/C 12 & above 


INDICATOR, LED 
Used on S/C 09-25 
Used on S/C 09--25 
Used on S/D 26 & above 
SWITCH P.B PANEL W/LED Indicator 


Used on S/C 09-25 


Used on S/C 09-25 
Used on S/C 26 & above 


PART 


| NUMBER 


92314125 


92314126 


73019800 


94364904 
73045700 


94394101 


94394114 
94394114 


94394000 


94394028 
94394028 


| REPLACE- 
|MENT PART | 


NUMBER 


92314125 


92314126 


73019800 


73045700 
73045700 


94394101 


94394114 
94394114 


94394000 


94394028 
94394028 


NOTES 


60 Hz 


50 Hz 


All except 
BZ9A1J/K 
BZ9A1J/K 


All except 
BZ9A1J/K 
BZ9A1LJ/K 


ITEMS APPEAR ON] 
Fig. |Page|Index| 
No. No.{| No. 


ENGINEERING RECOMMENDED SPARE PARTS LIST 


DESCRIPTION 


INDICATOR, LED 
Used on S/C 17-25 
Used on S/C 26 & above 


SWITCH, P.B. W/LED Indicator 
Used on S/C 17-25 
Used on S/C 26 & above 


AIR FILTER, Foam 
Used on S/C 17 & above 


FAN ASSEMBLY 
Used on S/C 17 & above 


SWITCH, P.B. W/LED Indicator 
Used on S/C 17-25 
Used on S/C 26 & above 


AIR FILTER, Foam 
Used on S/C 17 & above 


FAN ASSEMBLY 
Used on S/C 17 & above 


PART 
NUMBER 


94394101 
94394114 


94394000 
94394028 


73045702 


73019800 


94394000 
94394028 


73045701 


73019800 


| REPLACE- 
[MENT PART | 


NUMBER 


94394101 


94394114 


94394000 
94394028 


73045702 


73019800 


94394000 
94394028 


73045701 


73019800 


NOTES 


83323150 AC 


) 


